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(54) CAMERA WITH SUBJECT RECOGNIZING FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make operability excellent by facilitating 
the mounting of a subject recognizing means in a camera and improving 
subject information recognizing accuracy and recognizing speed. 
SOLUTION: This camera is provided with a photographing mode setting 
means for setting the photographing mode of the camera, an area sensor 
consisting of plural pixels and picking up the image of a subject the subject 
recognizing means for recognizing the photographed subject information 
based on output from the area sensor, and a control means for controlling 
the photographing function of the camera in accordance with the result of 
the recognition by the subject recognizing means. The subject recognizing 
means changes (#108 to #1 1 1) recognition algorithm for recognizing the 
subject information in accordance with the set photographing mode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A photography mode setting means to set up the photography mode of a camera, and the area sensor which 
consists of two or more pixels which picturize a photographic subject, A photographic subject recognition means to 
recognize the photographic subject information photoed based on the output of this area sensor, It is the camera with 
photographic subject recognizing ability which has the control means which controls the photography function of a 
camera according to the recognition result by this photographic subject recognition means, and is characterized by said 
photographic subject recognition means changing the recognition algorithm for recognizing photographic subject 
information according to the set-up photography mode. 

[Claim 2] A photography mode setting means to set up the photography mode of a camera, and the area sensor which 
consists of two or more pixels which picturize a photographic subject, A photographic subject recognition means to 
recognize the photographic subject information photoed based on the output of this area sensor, It has the control means 
which controls the photography function of a camera according to the recognition result by this photographic subject 
recognition means. Said photographic subject recognition means The camera with photographic subject recognizing 
ability characterized by changing the parameter which constitutes the recognition algorithm and this recognition 
algorithm which recognize photographic subject information according to the set-up photography mode. 
[Claim 3] Said recognition algorithm is claim 1 characterized by including the algorithm which performs face 
recognition at least, and a camera with photographic subject recognizing ability given in 2. 

[Claim 4] Said recognition algorithm is a camera with photographic subject recognizing ability according to claim 1 or 2 
characterized by including the algorithm which detects a motion of a photographic subject at least. 
[Claim 5] A photography mode setting means to set up the photography mode of a camera, and the area sensor which 
consists of two or more pixels which picturize a photographic subject, The photographic subject recognition means 
equipped with the face recognition algorithm which recognizes a face at least among the photographic subject 
information photoed based on the output of this area sensor, It is the camera with photographic subject recognizing 
ability which has the control means which controls the photography function of a camera according to the recognition 
result by this photographic subject recognition means, and is characterized by said photographic subject recognition 
means not operating said face recognition algorithm depending on the set-up photography mode. 
[Claim 6] Said control means is a camera with photographic subject recognizing ability according to claim 5 
characterized by controlling the photography function of a camera based on the information corresponding to the 
photography mode set up beforehand when actuation of said face recognition algorithm by said photographic subject 
recognition means is not performed. 

[Claim 7] The photography mode in which said photographic subject recognition means does not operate said face 
recognition algorithm is a camera with photographic subject recognizing ability according to claim 5 or 6 characterized 
by being in photography modes other than the photography mode which photos the scene which made the person the 
subject. 

[Claim 8] The camera with photographic subject recognizing ability according to claim 1, 2, or 5 characterized by 
control of the photography function of said camera being exposure control and focus control. 

[Claim 9] Said photography mode setting means is a camera with photographic subject recognizing ability given in any 
of claims 1-8 characterized by being the thing of a configuration of that a photography person sets up photography mode 
with hand control according to the class or condition of a photographic subject they are. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is [0002] which is a thing about amelioration of the camera with photographic 
subject recognizing ability which has a photographic subject recognition means to recognize the photographic subject 
photoed using the output of an area sensor which consists of two or more pixels. 

[Description of the Prior Art] The latest camera gives two or more photography modes which can be set as the 
photography mode dial 43 as automation of a function progressed, for example, shown in drawjng_2 , and if this 
photography mode dial 43 is set as the location of the picture display corresponding to it according to the scene which a 
photography person wants to photo, a camera can be operated by the control approach currently programmed 
beforehand. Therefore, even if especially the user did not have the knowledge of the function of a camera, when 
choosing one from picture displays according to a photography scene and a situation to photograph, for the rest, it was 
[ simple ] only to push a shutter. 

[0003] However, even if the photography scene could be set up, since the location of the photographic subject in a 
screen, magnitude, a number, etc. did not specifically understand a photographic subject for where for it to be what kind 
of thing and to be, performing the optimal exposure control and the optimal automatic focus for a photographic subject 
photoing was not completed correctly, therefore, the diaphragm which gave a certain amount of depth of field so that 
focus doubling might also be successful - fixing - making it a setup ****-- as - AE exposure along the program 
diagram decided beforehand and AF mode in which it was thought that it is suitable were only chosen. Moreover, when 
the difference of brightness was in the background and photographic subjects of a backlight, such as a scene, it was 
difficult to double exposure only with a photographic subject. It was also difficult to always follow a photographic 
subject with a motion in respect of being still more nearly another, and to double exposure and an automatic focus. 
[0004] Then, a camera equipped with a photographic subject recognition means to recognize the photographic subject to 
photo was desired. For example, if the photography mode which was suitable for photoing a dynamic body in 
photography mode in JP,6- 160944, A is chosen, the camera which established the control means which operates 
photographic subject tailing equipment automatically will be proposed, the color-difference signal of the field in the 
specified area will be detected, and it will detect to which location main photographic subjects moved by this change. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there was a problem referred to as not becoming effective in the 
person photograph which cannot grasp a photographic subject correctly, especially occupies many of photographic 
subjects only by the tailing approach by such color-difference signal. Quite many researches were seen, the technique of 
on the other hand recognizing a face became what has the amount of operations considerable although many proposals, 
such as JP,8-63597,A, are made until it recognizes also in any as an approach of extracting a face out of a color picture, 
and realizing these in a limited tooth space called a camera, microcomputer capacity, and cost had a difficult thing. It 
was surely required to have to process between slight time amount until it turns off a shutter especially in recognition 
speed, and to carry out high-speed processing. 

[0006] (The purpose of invention) The 1st purpose of this invention is easy, then the thing which the recognition 
precision and recognition speed of photographic subject information tend to be raised, and is both going to offer the 
good camera with photographic subject recognizing ability of operability about carrying a photographic subject 
recognition means in a camera. 

[0007] The 2nd purpose of this invention tends to offer the camera with photographic subject recognizing ability which 
can recognize photographic subject information with a sufficient precision according to photography mode, without 
complicating the recognition algorithm of photographic subject information. 
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[0008] The 3rd purpose of this invention tends to mitigate the load for recognition of photographic subject information, 
^nd tends to offer the camera with photographic subject recognizing ability which can make it easier to carry a 
photographic subject recognition means in a camera. 
[0009] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, invention according to claim 1 A 
photography mode setting means to set up the photography mode of a camera, and the area sensor which consists of two 
or more pixels which picturize a photographic subject, A photographic subject recognition means to recognize the 
photographic subject information photoed based on the output of this area sensor, It has the control means which 
controls the photography function of a camera according to the recognition result by this photographic subject 
recognition means, and let said photographic subject recognition means be the camera with photographic subject 
recognizing ability which changes the recognition algorithm for recognizing photographic subject information according 
to the set-up photography mode. 

[0010] In order to attain the 2nd purpose of the above, moreover* invention according to claim 2 A photography mode 
setting means to set up the photography mode of a camera, and the area sensor which consists of two or more pixels 
which picturize a photographic subject, A photographic subject recognition means to recognize the photographic subject 
information photoed based on the output of this area sensor, It has the control means which controls the photography 
function of a camera according to the recognition result by this photographic subject recognition means. Said 
photographic subject recognition means According to the set-up photography mode, it considers as the camera with 
photographic subject recognizing ability which changes the parameter which constitutes the recognition algorithm and 
this recognition algorithm which recognize photographic subject information. 

[001 1] In order to attain the 3rd purpose of the above, moreover, invention according to claim 5 A photography mode 
setting means to set up the photography mode of a camera, and the area sensor which consists of two or more pixels 
which picturize a photographic subject, The photographic subject recognition means equipped with the face recognition 
algorithm which recognizes a face at least among the photographic subject information photoed based on the output of 
this area sensor, It has the control means which controls the photography function of a camera according to the 
recognition result by this photographic subject recognition means, and let said photographic subject recognition means 
be the camera with photographic subject recognizing ability which does not operate said face recognition algorithm 
depending on the set-up photography mode. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the gestalt of implementation 
of illustration. 

[0013] Drawing 1 is an important section block diagram at the time of applying this invention to a single-lens reflex 
camera, this drawing - setting - 1 - a taking lens (simple is carried out and it illustrates only by four sheets) - it is - a 
part of the configuration lens - the focal lens with which la adjusts a focal location, and lb blur, and are a lens for 
amendment. Lens lb for blurring amendment has become possible [ moving in the flat surface which intersects 
perpendicularly with an optical axis K ], and can perform well-known blurring amendment now by changing an image 
formation location in the image formation side of this taking lens 1 by it. 2 is the main mirror, according to the 
observation condition of a photographic subject image and the photography condition of a photographic subject image 
by the finder system, to a photography optical path, is installed or shunts. 3 is a submirror and is reflected towards the 
focal detection equipment 6 with which the lower part of a camera body mentions later the flux of light which 
penetrated the main mirror 2. It is the image recording member which is the film thru/or solid state image sensor with 
which 4 is located in a shutter and 5 is located in the focal plane of a taking lens 1 . 

[0014] 6 is focal detection equipment and consists of line sensor 67 grades for focal detection of the visual field mask 61 
arranged near the image formation side, the field lens 62, the reflective mirrors 63 and 66, the secondary image 
formation lens 65, diaphragm 64, and a well-known phase contrast detection method. That in which focal detection 
equipment 6 prepared two or more points (field for detecting SUDI focus information) detecting [ focal ] also not only 
in the center of a screen but in the circumference of it recently is realized. Also in the gestalt of this operation, although 
focal detection equipment equipped with such two or more points detecting [ focal ] is assumed, it is a technique already 
well-known about this point, and detailed explanation is omitted. The focus plate with which 7 has been arranged in the 
schedule image formation side of a taking lens 1, and 8 are pentaprisms. 9 and 10 are the image formation lenses and 
photometry sensors for measuring the photographic subject brightness within a finder observation side, respectively, and 
the photometry sensor 10 consists of two or more photodiodes so that the strength of the light can be measured in two or 
more fields in a screen. 1 1 is the transflective mirror prepared in the finder optical path, it is reflected above drawing! 
and a part of finder light carries out re-image formation of the photographic subject image which is carrying out image 
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formation to the well-known area sensor 13 with the image formation lens 12 at the focus plate 7. On the other hand, the 
finder light which penetrated the transflective mirror 1 1 is led to an ocular 14, and a photography person expands a 
photographic subject image and can observe it now. 15 is a stroboscope unit arranged in the front face of a pentaprism 8, 
and is equipped with the retractor bull device which pops up at the time of luminescence. 16 is blurring detection 
sensors, such as an oscillating gyroscope arranged so that the angular velocity of the pitch direction and the direction of 
a yaw may be detected to an optical axis K, in order to detect a photography person's blurring. 

[0015] 31 is a focal lens driving gear which was formed in the taking lens 1 and with which it extracts, and a diaphragm 
driving gear consists in 32 and the motor for a focal lens drive and 34 consist of a drive gear etc. in 33. 35 is an encoder 
which consists of a pulse plate attached in the photo coupler and the focal lens driving gear 34, and the amount of drives 
of the focal lens driving gear 34 was detected, and it has told the lens control circuit 104, and this lens control circuit 
104 carries out the specified quantity drive of the motor 33 for a focal lens drive based on the information on the amount 
of focal lens drives from this information and a camera, and moves focal lens la to a focus location. 
[0016] 36 is photographic subject distance detection equipment for [ of a taking lens 1 ] detecting a location absolutely 
and acquiring the distance to a photographic subject from a camera, for example, is 4 bits about from a near location to 
infinite distance. It consists of a code pattern of extent and the photographic subject distance in a focus location can be 
detected now using a non-illustrated brush contact. 37 is focal distance detection equipment which detects the focal 
distance of a taking lens 1, and can detect now the focal distance information according to the lens which carries out 
zooming using a non-illustrated brush contact. 38 is a shift lens driving gear which blur and lens lb for amendment is 
made to ****** in the flat surface which intersects perpendicularly with an optical axis K. 39 is a mounting contact 
used as the electric interface of a well-known camera and a well-known lens. 

[0017] Drawi ng 2 is the plan of the single-lens reflex camera which consists of the above-mentioned configuration. 
[0018] In this drawing, the photography mode dial whose 41 a release carbon button and 42 perform LCD for external 
monitors, and, as for 43, performs selection in the main switch of a camera and photography mode, and 44 are self-timer 
setting buttons. 

[001 9] Four kinds of sport modes the photography mode which can be set up is describing at said photography mode 
dial 43, and it was suitable to the portrait mode which is the image zone where the photography mode suitable for a 
scene as 43a indicated to be with the pictorial symbol in it was set up, and was suitable for person photography, the 
scenery mode suitable for scenery photography, the close-up mode suitable for close-up photography photography, and 
a photochronograph are arranged. In the gestalt of this operation, actuation when a photography person sets up which 
photography mode of this image zone is explained. 43b is in photography mode in which a camera sets up a 
predetermined photography function beforehand supposing the general photography called Green mode. 
[0020] Drawing 3 is the block diagram showing the configuration of the electrical circuit built in the single-lens reflex 
camera of the above-mentioned configuration, and has given the same sign to the same member as drawing 1 . 
[0021] The central processing unit 101 for camera control of the microcomputer built in the body of a camera (it is 
hereafter described as CPU) is equipped with recognition information processing section 101a and EEPROMlOlb in the 
interior. And in order to control many functions of a camera, various control circuits are connected to this CPU 101 . 
[0022] The photometry circuit 102 is transmitted to CPU101 after amplifying the signal from the photometry sensor 10 
as brightness information of each [ logarithmic compression and / corresponding to / carry out A/D conversion and / two 
or more fields in a screen ] sensor. The focal detector 103 carries out A/D conversion of the output from the line sensor 
67 which consists of two or more sets so that focal detection of a phase contrast method can be performed in two or 
more locations in a screen, and it transmits it to CPU101. The lens control circuit 104 arranged at the lens 1 manages 
controlling the motor 33 for a focal lens drive based on the control information from CPU101 through the mounting 
contact 39, controlling the diaphragm driving gear 3 1 , and controlling the shift lens driving gear 38. 
[0023] The stroboscope control circuit 105 makes the built-in stroboscope 15 emit light synchronizing with release, and 
controls the amount of stroboscope luminescence in response to the signal from the modulated light sensor 55 while it 
will pop up the built-in stroboscope 15, if the signal of stroboscope luminescence from CPU101 is received. The switch 
for turning on SW1 by the first stroke of release ** 41, and making the photographic subject recognition actuation 
which is one of the descriptions of a photometry, AF, and this invention start, and SW2 are the release switches of the 
camera turned on by the second stroke of release ** 41. SW-DIAL It is the dial switch formed in the photography mode 
dial 43. Although each above-mentioned switch and illustration have not been carried out, the condition signal of the 
various switches arranged at every place of a camera is inputted into SW signal input circuit 106, and they are 
transmitted to CPU101 by the data bus. 

[0024] The LCD drive circuit 107 consists of the well-known configuration for carrying out the display drive of the 
LCD (liquid crystal display), and displays the display in the set-up photography mode on LCD42 for monitors, or LCD 
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for the display in a finder which is not illustrated according to the signal from CPU101 at the time of a diaphragm value 
and a shutter second. When the shutter control circuit 108 is energized, it controls shutter magnet Mg-1 which makes it 
run a point curtain, and shutter magnet Mg-2 which make it run a back curtain, and makes a sensitization member 
expose the predetermined quantity of light. The motor control circuit 109 is the thing of a ****** sake about the motor 
Ml which performs winding up of a film and rewinding, and the main mirror 2 and the motor M2 which performs 
charge of a shutter 4. The release sequence of a series of cameras is performed by the above-mentioned shutter control 
circuit 108 and the above-mentioned motor control circuit 109. 

[0025] The blurring detection sensor 16 outputs the angular velocity by blurring of a camera, and the blurring detector 
1 1 1 changes this angular velocity into the actual amount of blurring, and sends it to recognition information processing 
section 101a. With it, delivery and this blurring amendment circuit 110 compute the amount of drives of the shift lens 
which is actually equivalent to the amount of amendments of blurring in the blurring amendment circuit 1 10, and 
transmit it to CPU101 in it. In response, CPU101 blurs control information through delivery and the shift lens driving 
gear 38 in the lens control circuit 104 as mentioned above, controls lens lb for amendment, and performs blurring 
amendment. 

[0026] Here, connection with recognition information processing section 101a which consists of the interior of CPU 101 
indicated in order to give explanation intelligible is explained. 

[0027] First, the above-mentioned blurring detector 1 1 1 is connected and the amount of blurring is inputted as an 
information signal. Next, photographic subject distance information and the focal distance information on a taking lens 
are inputted by the lens location detector 112 from the signal of photographic subject distance detection equipment 36 
and focal distance detection equipment 37 established in the lens. 

[0028] An area sensor 13 is a color area sensor equipped with the number of pixels required in order to mainly detect 
the face information on a photographic subject (divisor of 100,000 pixels), consists of well-known CCD or a C-MOS 
sensor, and is controlled by the well-known drive approach in the sensor control circuit 113. The photographic subject 
image inputted into the sensor control circuit 1 13 is sent to the image-processing circuit 1 14, A/D conversion is carried 
out, and it is supplied as image data needed for the photographic subject recognition circuit 115 and the photographic 
subject image motion vector detector 1 16 according to the below-mentioned algorithm, respectively while the memory 
section which is not illustrated if needed in recognition information processing section 101a memorizes. The image data 
to which the image data equivalent to a photography screen had predetermined time difference in the photographic 
subject image motion vector detector 1 16 is outputted to the photographic subject recognition circuit 115, respectively. 
[0029] In said photographic subject recognition circuit 1 15, if a face is in a photographic subject, for example, the 
magnitude and number will be detected. Moreover, if it is scenery, it will detect what kind of scenery scene it is, and it 
will be indicated in the below-mentioned algorithm for details. A two-dimensional correlation operation is performed 
from image data with the time difference for two or more fields of every, a motion vector is detected, and the 
photographic subject image motion vector detector 116 indicates in [ of the algorithm of the after-mentioned for details ] 
being the same. 

[0030] As mentioned above, the blurring detector 1 1 1, the lens location detector 1 12, the photographic subject 
recognition circuit 115, and the motion vector detector 116 are connected to CPU101, respectively, and camera-shake 
information, the focal distance information on a lens, photographic subject distance information, photographic subject 
recognition information, and the motion vector information on a photographic subject image are inputted into 
recognition information processing section 101a. 

[0031] 1 17 is a recognition information record circuit containing the magnetic head for record, and is recorded on the 
magnetic-recording layer of a film by making into recognition information photographic subject information finally 
detected by said recognition information processing section 101a. in addition, natural - semiconductor memory, such as 
not only this magnetic-recording approach but EEPROM, a flash memory, etc., and MO and DVD-ROM etc. - an 
optical recording means - in addition, a RIMUBARU archive medium is sufficient. 
[0032] Next, actuation of the single-lens reflex camera constituted as mentioned above is explained. 
[0033] Drawing 4 is a flow chart which shows even photography actuation of the single-lens reflex camera in the above- 
mentioned configuration. 

[0034] First, if the photography mode dial 43 is removed from LOCK BOJISHON and which photography mode of 
image zone 43a is set up in step #101, a power source will be supplied and a camera will be in a photography 
preparatory state. Next, if it detects and turns on whether the switch SW1 switch on by the first stroke of release ** 41 
turns on in step #102, it will progress to step #103, and if it is OFF, detection of step #102 will be repeated. Step # If it 
progresses to 1 03, it reads what the photography mode set up here is, and if it is a portrait mode, it is in scenery mode in 
step #104 and it is in close-up photography mode in step #105, if it is in sport mode, it will progress to step #107 step 
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#106, respectively. 

{0035] If it is a portrait mode, it will progress to step #108 through step #104, and the photographic subject recognition 
circuit 1 1 5 will perform face recognition processing here. That is, the photographic subject recognition circuit 1 1 5 
performs face recognition processing from the captured photographic subject image, and judges the magnitude of the 
face of a photographic subject image, and a number while it incorporates a photographic subject image one by one by 
the predetermined frame rate by the area sensor 13. Under the present circumstances, since it is a portrait mode, 
photographic subject recognition processing is performed with the algorithm suitable for recognizing a face. About face 
recognition, it mentions later for details. Next, it progresses to step #112, and CPU101 incorporates this result from said 
photographic subject recognition circuit 1 15 to recognition information processing section 101a, and determines it about 
the contents of control of AE control by AE program diagram, or AF actuation which suited that photographic subject 
according to the face recognition result. 

[0036] An example of these contents of control is shown in drawing 5 . In addition, the number of the faces which have 
recognized the vertical item of drawing 5 , and a horizontal item express face area size. 
[0037] First, the number of faces is one, and when face area size is larger than predetermined magnitude, if AE 
(automatic exposure control) is on a long focus side on the basis of the open f number of a wearing lens, it will be taken 
as the diaphragm priority AE program narrowed down a little. Although this is the photograph which takes the person 
lead most and it considers photographing so that a focus may suit only a face to priority, since it stops suiting a part of 
face when a wearing lens becomes a long focus, it is considering as the program narrowed down a little. Moreover, AF 
(automatic focus control) is taken as making a lens drive so that it may double with the focus location of an average of 
the point included to a face field detecting [ focal ] . 

[0038] When face area size is smaller than predetermined magnitude, AE considers as the open FNo (f number) priority 
program of a wearing lens, and AF is taken as making a lens drive so that a focus may be doubled with what is in near 
most in a face field. This is also set up considering the magnitude of a face so that the back may be obscured as much as 

possible. . 
[0039] In addition, also in any, as for one person's case, forcible luminescence of the built-in stroboscope 15 is earned 
out, and the amount of modulated light amendments is made into one step of minus. This is performed in order to make 
the pupil of a photographic subject generate a catch light. 

[0040] Next, if the number of faces is from two persons to three persons, said AE will be taken as the depth of field 
priority program controlled by the diaphragm value whose everybody a focus suits regardless of the magnitude of the 
above faces. Moreover, AF is set up so that a lens may be driven in the location divided interiorly by "7:10" to the near 
point and the far point, what a focus suits all of this of each person of the near point and the far point, and obscured the 
background of the other distant place as much as possible -- it is -- the amount of defocusing between two or more 
points detecting [ focal ] -- responding - **** -- a gap -- although - a diaphragm which enters in depth of field is set 
up, and it is considering as the program of the drawing value priority, and although it is not the so-called portrait 
photograph, the photography mode considerably caught led by the person is set up. 

[0041] Next, if the number of faces is four or more persons thru/or unspecified, regardless of the magnitude of a face, 
AE is taken as the diaphragm priority AE program narrowed down according to a focal distance on the basis of 
diaphragm value =F8. AF ~ each - it carries out to making a lens ****** so that a focus may suit the location of an 
average of all the face, while being based on a focus suiting the person of this altogether ~ both a person and a 
background ~ although ~ he is trying to narrow down, so that it is made a setup narrowed down to some extent so that it 
may be reflected to Sharp, and it becomes a long focus according to a focal distance It is set as the photography mode 
like a set photograph in which a person and a background can, on the whole, take the so-called photograph which was 
able to take harmony. 

[0042] Thus, if it is the conventional camera, although a portrait mode will be chosen, as for AE, that by which the 
drawing priority AE and AF by Disconnection FNo was fixed to single shot AF can optimize control of a camera further 
according to the situation of various photographic subjects in person photography as mentioned above. 
[0043] If the contents of control of the camera by return and the face recognition result when setting it as a portrait 
mode as mentioned above are determined as drawin g 4 , it will progress to step #1 1 6 in order to actually control. 
[0044] Moreover, when it is in scenery mode, it progresses to step #109 through step #105, and the photographic subject 
recognition circuit 115 performs scene recognition processing here. That is, the photographic subject recognition circuit 
115 performs scene recognition processing from the captured photographic subject image, and recognizes what kind of 
scenery scene a photographic subject is while it incorporates a photographic subject image one by one by the 
predetermined frame rate by the area sensor 13. Under the present circumstances, since it is in scenery mode, it 
performs with the algorithm suitable for recognizing what kind of scenery photographic subject recognition processing 
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is. About scene recognition, it mentions later for details. Next, it progresses to step #113, and CPU101 incorporates this 
result from said photographic subject recognition circuit 1 15 to recognition information processing section 101a 5 and 
determines it about the contents of control of AE control or AF actuation which suited that scene according to the scene 
recognition result. 

[0045] For example, if there is a green field which closes the area more than predetermined, since it will be recognized 
as this being the scenery of a forest, control which hangs exposure amendment on an excess side a little in consideration 
of the sensibility of a photometry sensor, human beings memory color, etc. (for example, 0.3-0.5-step plus) is 
performed. Moreover, if the field and the field of high brightness of the blue which closes the area more than 
predetermined are located in the screen upper part, since it will be recognized as scenery including empty, it is made to 
perform taking the measures which eliminate the brightness information of the photometry field equivalent to it, or are 
reduced from a predetermined value. In AF, a limiter is formed in a location nearer than a predetermined distance so 
that a focus may not be doubled. 

[0046] Thus, if it is the conventional camera, even if it will choose scenery mode, a type of optical measurement can 
optimize control of a camera further according to the photographic subject of scenery photography of what is controlled 
by the photometry value of the usual evaluation photometry or an average photometry as it is. 
[0047] Moreover, when it is in close-up photography mode, it progresses to step #110 through step #106, and the 
photographic subject recognition circuit 115 performs object-recognition processing here. That is, the photographic 
subject recognition circuit 115 performs object-recognition processing from the captured photographic subject image, 
and recognizes the objective magnitude and the depth which serve as the main photographic subject in a photographic 
subject while it incorporates a photographic subject image one by one by the predetermined frame rate by the area 
sensor 13. Under the present circumstances, since it is in close-up photography mode, photographic subject recognition 
processing is performed with the algorithm suitable for recognizing objective magnitude. About an object recognition, it 
mentions later for details. Next, it progresses to step #1 14, and CPU 101 incorporates recognition information processing 
section 101a from said photographic subject recognition circuit 1 15, and determines this result about the contents of 
control of AE control or AF actuation which suited that scene according to the object-recognition result. 
[0048] For example, there is a field of the body which closes the area more than predetermined in a screen, and it is set 
as the diaphragm with depth of field which a focus will suit in the depth direction by the place said about 2-/3 from a 
near point if the information recognized that depth is a certain body more than predetermined comes, and is made to 
drive a lens in the location where AF also fills it. It is set as the diaphragm which has the depth of field all whose depth 
a focus suits in the case of the other body of magnitude and depth, and is made to drive a lens in the location where AF 
also fills it. This must narrow down the photographic subject for close-up photography considerably, in order to double 
a focus with the whole, if a twist also becomes large to some extent, and when photoing exceeding the actually doubled 
limitation and the photographic subject which occupies many of such screens, what doubles a focus with the whole is 
because it is not not much suitable as a result of a close-up photography photograph in many cases. 
[0049] Thus, if it is the conventional camera, even if it will choose close-up photography mode, although priority AE 
control was extracted and carried out, according to the photographic subject which considered the drawing value with 
deeper depth of field as immobilization and which is set as the object of close-up photography photography as 
mentioned above, control of a camera can be optimized further. 

[0050] Moreover, when it is in sport mode, it progresses to step #1 1 1 through step #107, and the photographic subject 
image motion vector detector 1 16 performs motion detection processing of a photographic subject image. That is, the 
photographic subject image motion vector detector 116 performs motion detection processing of a photographic subject 
image from the captured photographic subject image while incorporating a photographic subject image one by one by 
the predetermined frame rate by the area sensor 13. Under the present circumstances, since it is in sport mode, 
photographic subject recognition processing is not said what a photographic subject is, but it performs with the 
algorithm suitable for detecting a motion of a photographic subject. About motion detection, it mentions later for details. 
Next, it progresses to step #115, and CPU101 incorporates this result from the mapped motion detector 1 16 to 
recognition information processing section 101a, and incorporates the information into which it blurred further, and 
blurred with the detection sensor 16, and the angular velocity by blurring of a camera was changed by the actual amount 
of blurring in the detector 1 1 1 to recognition information processing section 101a. Thereby, recognition information 
processing section 101a computes the amount of motions of an actual photographic subject by deducting the blurring 
information acquired in the blurring detector 1 1 1 from the motion vector information on the photographic subject image 
obtained in said photographic subject motion vector blurring detector 116. This is because the motion vector of the 
former photographic subject image is detected also including a photography person's amount of blurring. In this way, it 
determines about the contents of control of AE control or AF actuation which suited the scene according to the motion 
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detection result of the acquired photographic subject. 

[0051] For example, AE serves as the shutter speed priority AE set automatically by the shutter speed which does not 
start photographic subject blurring according to the amount of motions of a photographic subject, and AF always 
performs defocusing detection, and it sets it up so that the so-called tailing mode to which the point detecting [ focal ] is 
made it not only to set it as the servo mode in which the focus is continuously doubled according to it, but to change 
according to the direction which a photographic subject moves may be performed, the photographic subject with which 
this has a motion in sport mode the maximum - he intends to supplement as an importance object and it is. 
[0052] thus, the shutter speed by which the combination of a diaphragm and shutter speed was set to the side rather than 
standard AE program at the time of a high-speed shutter second even if it chose sport mode, when it was the 
conventional camera - although it was set up uniformly for a preferential exposure program and AF mode was also only 
set as servo mode, according to the photographic subject in the case of dynamic body photography, control of a camera 
can be optimized further as mentioned above. 

[0053] When the contents of control of AE control or AF actuation are determined by the recognition information 
processing corresponding to each photography mode of step #1 12-#1 15 as mentioned above, in accordance with these 
determined contents of control, a camera will actually be controlled. 

[0054] If either of the above-mentioned step #1 12-#1 15 is performed, it will progress to step #1 16 next, and the output 
of the line sensor 66 for focal detection is incorporated, and the amount of defocusing of each point detecting [ focal ] is 
computed. And the amount of defocusing is computed in order to double a focus finally in accordance with the contents 
of control determined by the above-mentioned step #1 12-#1 15. And it progresses to step #117, and send a signal to the 
lens control circuit 104, only the specified quantity makes focal lens la drive according to this amount of defocusing, 
and CPU 101 performs the focus of a lens. Moreover, the so-called AF mode of one SHOTO or a servo is also set up. 
Next, in step #118, focal distance information and photographic subject distance information are incorporated as lens 
positional information from the lens location detector 1 12. Next, it progresses to step #1 19 and CPU 101 is made to 
measure the strength of the light in the photometry circuit 102. And while detecting the brightness of all photometry 
fields, meet the contents of control determined by the above-mentioned step #1 12-#1 15, the photometry operation to 
which weighting of a specific region and exposure amendment are applied is made to perform, and CPU 101 
incorporates this. 

[0055] Next, in step #120, CPU101 drives the blurring detection sensor 16, and incorporates the information changed 
into the amount of blurring actual in the blurring detector 1 1 1 to photography mode setting circuit 101a. Moreover, the 
information changed into said actual amount of blurring is sent also to the blurring amendment circuit 1 10, the amount 
of drives of the shift lens which is actually equivalent to the amount of amendments of blurring here is computed, and 
this also incorporates CPU101. Next, in step #121, CPU101 blurs control information through delivery and the shift lens 
driving gear 38 in the lens control circuit 104 based on the amount of shift lens drives, controls correcting lens lb, and 
performs blurring amendment. 

[0056] Next, it extracts as the time of the exposure value determined based on the photometry value acquired in step 
#122 the above-mentioned step #1 19, and the set-up photography mode, i.e., a shutter second, and the LCD drive circuit 
107 displays a value on LCD42 for monitors. It judges whether it is in the situation which meets the contents of control 
determined by the above-mentioned step #1 12-#1 15, and needs speed light photography, and if required, the internal- 
organs stroboscope 1 5 will be popped up in step #124 step #123 continuing. 

[0057] In the following step #125, if it detects and turns off whether the switch SW2 switch on by the second stroke of 
release ** 41 turns on, return and the above-mentioned actuation will be repeated to step #102. On the other hand, if 
turned on, it will progress to step #126 and the release sequence of a camera will be performed. First, energize CPU101 
on a motor M2 through the motor control circuit 109, it makes the main mirror 2 raise, is extracted through the lens 
control circuit 103, drives a driving gear 31, and, specifically, narrows it down to predetermined opening. Next, it is 
made to run a shutter in the time of a predetermined shutter second in the shutter control circuit 108, and if required, 
when a point curtain will carry out the completion of transit, the internal-organs stroboscope 15 is made to emit light 
through the stroboscope control circuit 105, and the exposure to the image recording member 5 is terminated. Then, it 
energizes again on a motor M2, while performing mirror down and shutter charge, it energizes also on a motor Ml, and 
piece delivery of a film is performed, and a series of release sequences are completed. 

[0058] Moreover, if it is the camera of a silver halide film, the magnetic writing of the photographic subject information 
acquired by photographic subject recognition actuation of step #108-#1 1 1 and recognition information processing of 
above-mentioned step #1 12-#1 15 will be performed during this feed, in addition, semiconductor memory, such as 
EEPROMs other than a silver halide film, and a flash memory, and MO and DVD-ROM etc. - an optical recording 
means - in addition, in RIMUBARU record media, you may record, immediately after a switch S W2 turns on, and if 
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record of an image is also not a film but an electronic image sensor, it will not matter after termination of record of a 
iphotography image. 

[0059] As explained above, in the 1st gestalt of this operation, according to the selected photography mode, 
photographic subject recognition (motion detection of a photographic subject is also included) is performed, and 
recognition processing according to the description in each mode is performed. 

[0060] Next, photographic subject recognition actuation with each photography mode of step #108-#1 1 1 of drawin g4 is 
explained in full detail using drawing 6 - drawing 1 1 . 

[0061] Drawing 6 is a flow chart which is a photographic subject recognition algorithm when being set as the portrait 
mode and which performs face recognition by step #108. 

[0062] If this actuation starts, the photographic subject recognition circuit 115 reads the various parameters used for a 
face recognition algorithm from EEPROMlOlb in step #201, and stores them in the predetermined address of non- 
illustrated memory. In addition, it collects together with another recognition algorithm, and the parameter used for this 
recognition algorithm is shown in drawing 7 . Next, it progresses to step #202 and the variable generated in a processing 
process is initialized. Subsequently, it progresses to step #203 and initial setting of a field which performs face 
recognition is performed. Since it is a portrait mode here, it is that a photographic subject is in the upper part in what is 
in a center and its near mostly, and a screen in most cases. Especially by the posture of a camera, the rate of the screen 
upper part becomes quite high by for example, vertical location photography. Then, the parameter is set up so that about 
50% of field including many top fields in a screen may be limited as an early recognition object domain. 
[0063] Next, it progresses to step #204, and after performing preliminary are recording of the sensor of the field limited 
by the above-mentioned step #203, it reads in the block unit summarized per several pixels. Next, only the block field 
where the block field of comparatively low brightness and the field of inside brightness adjoin after it progressed to step 
#205 and the brightness of each block compares with a threshold predetermined in whether they are low brightness, 
inside brightness, and high brightness, and its boundary region are further limited as a field which performs face 
recognition. The part of people's face is the field of inside brightness in general relatively, the hair of an eye or hair is 
the field of in general low brightness, and this is because the field of in general high brightness is included in the 
background. Thus, by limiting the field which performs recognition processing in two steps, the processing load of 
recognition is made quite light. This threshold is memorized by EEPROMlOlb as a parameter, and is read in the above- 
mentioned step #201. 

[0064] Next, it carries out by the photographic subject image of the field which progresses to step #206, is made to 
perform are recording actuation to an area sensor 13 in order to perform face recognition, and performs face recognition 
reading. And the characteristic quantity of colors, such as lightness, a hue, saturation, a chromaticity, and the color 
difference, is calculated from the value of R, G, and B of each pixel of the area sensor 13 read in the following step 
#207. The characteristic quantity calculated here will calculate the characteristic quantity in a color space that a beige 
field should be judged at the following step. Next, it progresses to step #208, and if it goes within the limits of the flesh 
color which the characteristic quantity of these colors defined beforehand, it will judge with an object pixel being beige, 
and a beige field will be extracted. The field of the color consider that is beige here judges it as a fluorescent light, the 
parameter of a beige field is changed or it is changed with the brightness itself, and even if the light source changes, it 
enables it to perform a beige extract, if it is set as the parameter, for example, the flicker is detected by the photometry 
sensor 10. 

[0065] Next, it progresses to step #209 and edge detection processing is performed to the image which consists of a 
pixel field judged that is beige, and its boundary region. Although there is some technique as edge detection processing, 
the second floor is performed by the approach based on difference here. The second degree, on continuation space, 
difference is equivalent to secondary differential and is expressed as follows typically. 
[0066] 

**2 fij=fi +1, j+fi -1, j+fi, j+l+fi, j-l-4*fi, j .... (1) 

In addition, fij The i-th line and the pixel output value (lightness) of the j-th train are expressed, and it is **2 fij. fij 
Laplacian (secondary differential) shall be expressed. 

[0067] If this is expressed with a weight matrix, it will become like drawing 8 , and in the case of the gestalt of this 
operation, about 8 Laplacian for 8 pixels of that perimeter is calculated focusing on an object pixel. And if this value is 
larger than a predetermined threshold, it will be made binary, using an object pixel as an edge pixel. Thus, although it 
will ask for the zero crossing point of a difference partial output, and will not be influenced by edge reinforcement with 
a loose edge with a sharp edge, either but it will become easy to detect **** and an edge if the second floor of 
difference is performed and an edge is detected, it is sensitive to the opposite side noise. However, since an object 
domain is considerably limited by beige detection with this algorithm, such technique is effective. 
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[0068] Next, it progresses to step #210 and matching processing for the judgment of whether to be a face is performed. 
Here, template matching which detects the place which moves the partial image (template) which is in an input image, 
and matches shall be used. First, the template of the face of two or more ellipses from which the ratio of magnitude, a 
major axis, and a minor axis differs is created. As a threshold of the magnitude of a face, it realizes enough who it is in a 
screen, and considers as the magnitude of extent (the whole body is about [ of a screen ] 1/2) considered to be a 
photograph led by a person. These templates are created beforehand and the memory which is not illustrated may be 
made to memorize them. It was made binary with the ellipse, and in order to raise whenever [ with the profile of an 
actual face / matching ], as for the face template, the profile of a template is also giving width of face of several pixels. 
It asks for whenever [ with a face candidate's edge image and face template which furthermore continued matching 
processing and were obtained by the above-mentioned step #209 / matching ]. Although there are some things as 
measure which asks for whenever [ matching ], when t (x y) and R make a face candidate's edge image to f (x y) and 
make a template the whole region of a template, for example, it is **R(f-t)2 dxdy (2) 

It shall judge with the square error come out of and computed. By such approach, matching processing is performed 
using some kinds of face TEMPURETO **, and it asks for the template which is best in agreement from an object pixel. 

[0069] Next, if the value of the square error which progressed to step #21 1 and was computed is smaller than the 
threshold defined beforehand, it will judge that the field surrounded in an object pixel by the face template which is best 
[ as a core ] in agreement is a face field, and will progress to step #212. and in these step #212, this is outputted in quest 
of the number and magnitude of a face field which were judged to be a face field, and face recognition processing of 
drawing 4 of step #108 is completed -- things -- ** 

[0070] Moreover, when there is no field judged by the above-mentioned step #21 1 to be a face, it progresses to step 
#213, and the count of the face recognition performed until now is judged. If fewer than a predetermined count, it will 
progress to step #214, and the parameter of a recognition algorithm is changed with the last detection, and a recognition 
place Michiyuki ********** parameter is changed again. For example, it performs changing the threshold of edge 
detection which extends the limited range of a recognition field and which expands the width of face of beige 
characteristic quantity etc., and it progresses to step #202 and a new recognition parameter performs face recognition 
processing. 

[0071 ] Moreover, when face recognition of the count of predetermined has already been performed in step #213, it 
judges with it having not been a photographic subject suitable as a portrait mode for a photographic subject, the control 
mode of a camera is automatically set as the Green mode, and it progresses to step #1 1 6 of drawing 4 . the Green mode - 

- the so-called well-known "camera - he leaves, and it is mode", and is the same setup as the photography mode shown 
in 43b of drawin g 2 , and drawing 9 set as the control mode suitable for very general photography is a flow chart which 
is a photographic subject recognition algorithm when being set as scenery mode and which performs scene recognition 
by step #1 09 of drawing 4 . 

[0072] If this actuation starts, the photographic subject recognition circuit 115 reads the various parameters used for a 
scene recognition algorithm from EEPROMlOlb in step #301, and stores them in the predetermined address of non- 
illustrated memory. In addition, the parameter used for this recognition algorithm as well as the above-mentioned is 
collectively shown in dr a win g 7 . Next, it progresses to step #302 and the variable generated in a processing process is 
initialized. And initial setting of a field which performs scene recognition in the following step #303 is performed, here, 
since it is in scenery mode, especially limitation of a recognition field is not performed but it can observe with a finder - 

- it will be mostly aimed at all fields. 

[0073] Next, it progresses to step #304, and after performing preliminary are recording of the sensor of the field limited 
by the above-mentioned step #303, it reads in the block unit summarized per several pixels. Subsequently, although the 
brightness of each block compares with a threshold predetermined in whether they are low brightness, inside brightness, 
and high brightness by step #305, since the photographic subject scene has reached from low brightness to high 
brightness in scenery mode, the parameter has been set up so that limitation by this brightness field may not be applied, 
therefore it may not especially limit through this step. In the following step #306, it carries out by the photographic 
subject image of the field which is made to perform are recording actuation to an area sensor 13 in order to perform 
scene recognition, and performs scene recognition reading. And the characteristic quantity of colors, such as lightness, a 
hue, saturation, a chromaticity, and the color difference, is calculated from the value of R, G, and B of each pixel of the 
area sensor 13 read in the following step #307. The characteristic quantity calculated here will calculate the 
characteristic quantity in a color space that a mass color field should be judged at the following step. Next, it progresses 
to step #308, and judges with an object pixel being a mass color if it goes within the limits of the color of the above [ the 
characteristic quantity of these colors ] defined beforehand, and a color field is extracted. The field of the color it is 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



4/1/2004 



Page 10 of 14 



considered that is a mass color here is set as the parameter, for example, since it is [ that forest scenery should be 
extracted especially here ] green, it sets up a parameter so that a blue field may be judged that a dark green field and 
dark green empty should be extracted. 

[0074] Next, it progresses to step #309 and edge detection processing is performed to the image which consists of a 
pixel field judged to be a mass color and its boundary region. There is some technique as edge detection processing, or 
an edge is detected here using the inclination of an image, and Roberts's inclination is used as an approach learned well. 
[0075] 

[(fi, j-fi +1, j+1) 2+(fi, j+l-fi+1, j) 2] 1/2 .... (3) 

Roberts's inclination is suitable for the edge detection of the direction of slant, and this is suitable also in a natural scene 
like scenery so that a definition may show. And if this value is larger than a predetermined threshold, it will be made 
binary, using an object pixel as an edge pixel. The inclination as a threshold is comparatively made into looseness, and 
the parameter is set up so that it may detect also in a gently-sloping change. 

[0076] Next, it progresses to step #310 and field extract processing in which a scene is recognized is performed. 
Although this also has some technique, connected component processing shall be performed. In the binary-ized image 
made by edge processing, the noise component is contained in many cases. These small noise components, a projection, 
a hole, etc. can be processed by graphic form fusion. Or the characteristic quantity (area and width of face) of each 
connected component is measured, as the component below a threshold with the value is eliminated, the connected 
component is made, and the field which is characteristic as a scene is extracted. In addition, further, by thinning, it may 
change into a diagram and a profile line extraction may be performed. 

[0077] Next, if the field extracted by progressing to step #31 1 is larger than the threshold (the magnitude closed on a 
screen here is 5% or more) defined beforehand, it will judge with there being a field used as a scenery scene, and will 
progress to step #312. in step #312, this is outputted in quest of the location in the screen of the field (the field 
considered to be a forest here, field considered to be empty) judged to be a scene field in which it closes, and scene 
recognition processing of drawing 4 of step #109 is completed - things - ** 

[0078] Moreover, when there is no field judged by the above-mentioned step #3 1 1 to be a scenery scene, it progresses to 
step #313, the count of the scene recognition performed until now is judged, if fewer than a predetermined count, it will 
progress to step #314, and the parameter of a recognition algorithm is changed with the last detection, and a recognition 
place Michiyuki ********** parameter is changed again. For example, it performs changing the threshold of edge 
detection which expands the width of face of mass color characteristic quantity etc., and it progresses to step #302 and a 
new recognition parameter performs scene recognition processing again. 

[0079] Moreover, when scene recognition of the count of predetermined has already been performed in the above- 
mentioned step #313, it judges with it having not been a photographic subject suitable as scenery mode for a 
photographic subject, the control mode of a camera is automatically set as the Green mode also here, and it progresses 
to step #116 of dra wing 4 . 

[0080] Thus, to the above-mentioned face recognition algorithm, the recognition algorithm itself is changed into a thing 
suitable to scene detection, and also with the same algorithm, as the recognition algorithm of a scenery scene changes a 
parameter and performs recognition processing, it is raising the precision of recognition. 
[0081] In addition, as the approach of a field extract, it is even if it performs the field forming method (Region 
Growing). This is started from the initial division divided into the set of a small field, it repeats merge processing, 
judging whether it can be regarded as a uniform field, even if an adjoining field merges, and has the range of the 
discontinuity of the concentration value in the field boundary section, and the concentration value in a field, the 
muximum departure from average concentration, etc. as a scale of uniformity. However, although precision goes up as a 
recognition algorithm, it will become a load remarkable as arithmetic proficiency. 

[0082] Drawing 10 is a flow chart which is a photographic subject recognition algorithm when being set as close-up 
photography mode and which performs the object recognition of step #1 1 0 of drawing 4 . 

[0083] This actuation reads the various parameters used for an object-recognition algorithm from EEPROM in step 
#401, and stores start ** and the photographic subject recognition circuit 1 15 in the predetermined address of non- 
illustrated memory. Next, it progresses to step #402 and the variable generated in a processing process is initialized. 
Subsequently, initial setting of a field which performs scene recognition in step #403 is performed. Since it is in close- 
up photography mode here, although it is most which a photographic subject has in a center section mostly, as for the 
rate of occupying on a screen, it is quite large. Then, the parameter is set up so that the field of about 70% of cores in a 
screen may be limited as an early recognition object domain. 

[0084] Next, it progresses to step #404, and after performing preliminary are recording of the sensor of the field limited 
by the above-mentioned step #403, it reads in the block unit summarized per several pixels. And after the brightness of 
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each block compares with a threshold predetermined in whether they are low brightness, inside brightness, and high 
brightness by the following step #405, only the block field of low Naka brightness and the field of high brightness are 
comparatively limited further as a field which performs face recognition. A low brightness field will be eliminated 
fundamentally, and if brightness is measured, that it is low brightness will limit the object with which this performs 
close-up photography photography from there being almost nothing. 

[0085] Next, it carries out by the photographic subject image of the field which progresses to step #406, is made to 
perform are recording actuation to ERISENSA 13 in order to perform an object recognition, and performs an object 
recognition reading. And the characteristic quantity of the color called lightness, a hue, saturation, a chromaticity, and 
color difference from the value of R, G, and B of each pixel of the area sensor 13 read in the following step #407 is 
calculated. The characteristic quantity calculated here will calculate the characteristic quantity in a color space that a 
same color field should be judged at the following step. Next, it progresses to step #308, the thing comrade who enters 
within the limits of some kinds of above [ the characteristic quantity of these colors ] defined beforehand of colors is 
judged as an object pixel being the same color, respectively, and a same color field is extracted. The field of the color it 
is considered that is the same color here is set as the parameter. 

[0086] Next, it progresses to step #409, and although edge detection processing is performed to the image which 
consists of a pixel field judged to be the same color and its boundary region, Roberts's inclination is used as well as the 
above-mentioned step #309 of scene recognition here. And if this value is larger than a predetermined threshold, it will 
be made binary, using an object pixel as an edge pixel. The inclination as a threshold is set as a click as compared with 
the above-mentioned step #309, and the parameter is set up so that it may detect in change which clarified to some 

extent. . 
[0087] Next, it progresses to step #410 and field extract processing in which a body is recognized is performed. It is the 
same as step #310 here, and explanation is omitted. In addition, although edge processing (threshold processing) was 
performed as the approach of a field extract after extracting the same color field, it is possible to perform the above- 
mentioned field forming method (Region Growing) in the phase of extracting the characteristic quantity of a color and 
extracting the field of the same color. 

[0088] Next, if the field extracted by progressing to step #41 1 is larger than the threshold (the magnitude closed on a 
screen here is 10% or more) defined beforehand, it will judge with there being a field of the object photographed close, 
and will progress to step #412. And in these step #412, this is outputted in quest of the location and magnitude in the 
screen of the field judged to be a close-up photography object in which it closes. Moreover, it doubles, two or more 
amounts of defocusing of an object domain are calculated from the focal detector 103, and depth nearer than this is 
detected and outputted. object-recognition processing of drawin g 4 of step #1 10 is completed now » things - ** 
[0089] Moreover, when there is no field judged by the above-mentioned step #41 1 to be a close-up photography object, 
it progresses to step #413, the count of the object recognition performed until now is judged, if fewer than a 
predetermined count, it will progress to step #414, and the parameter of a recognition algorithm is changed with the last 
detection, and a recognition place Michiyuki ********** parameter is changed again. For example, it performs 
changing the threshold of edge detection which expands the width of face of the characteristic quantity it is considered 
that is the same color etc., and it progresses to step #402 and a new recognition parameter performs object-recognition 

processing. . 
[0090] Moreover, when the object recognition of the count of predetermined has already been performed m the above- 
mentioned step #413, the photographic subject with a photographic subject suitable as close-up photography mode 
judges with there having been nothing, sets the control mode of a camera as the Green mode automatically also here, 
and progresses to step #1 1 6 of drawing 4 . 

[0091] Thus, although the recognition algorithm of a close-up photography scene uses the almost same algorithm to the 
above-mentioned scene recognition algorithm, as the parameter for recognition is changed and recognition processing is 
performed, it is specializing so that a body can be recognized with a more sufficient precision. 
[0092] D rawing 1 1 is a flow chart which is a photographic subject recognition algorithm when being set as sport mode 
and which performs motion detection of the photographic subject of step #1 1 1 of drawing 4 . 

[0093] If this actuation starts, the photographic subject recognition circuit 1 15 reads the various parameters used for an 
EEPROM lost-motion detection algorithm in step #501, and stores them in the predetermined address of non-illustrated 
memory. And the variable generated according to a processing process in the following step #502 is initialized. Next, it 
progresses to step #503 and initial setting of a field which performs scene recognition is performed. Since it is in close- 
up photography mode here, it is almost the case which a photographic subject has in a center section mostly. Although 
the rate of occupying on a screen is not so large, since a photographic subject moves considerably, the parameter has 
been set up so that the field of about 70% of cores in a screen may be limited as an early recognition object domain here. 
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[0094] Next, it carries out by the photographic subject image of the field which progresses to step #504, is made to 
perform are recording actuation to an area sensor 13 in order to perform motion detection, and performs motion 
detection reading. Although the three above-mentioned algorithms were performing preliminary are recording of an area 
sensor 13 here, since he wants to shorten time amount to detection as much as possible, this step is skipped in sport 
mode. Next, edge detection processing is performed to an image from the value of R, G, and B of each pixel of the area 
sensor 13 read by progressing to step #505, using only G component as a luminance-signal component. Roberts's 
inclination is used here as well as the above-mentioned step #309. And if this value is larger than a predetermined 
threshold, it will be made binary, using an object pixel as an edge pixel. The inclination as a threshold is set as a click as 
compared with the above-mentioned step #309, and the parameter is set up so that it may detect in change which 
clarified to some extent. 

[0095] Next, the predetermined memory which does not illustrate the edge image detected by progressing to step #506 
is made to memorize. Subsequently, image read-out of degree frame is performed in step #507. In step #508 continuing, 
edge detection processing is performed to an image only using G component as a luminance-signal component like the 
above-mentioned step #505. Next, it progresses to step #509, and the edge image of a front frame is read from memory, 
correlation with the image of this frame is calculated, and a motion of an image is detected based on the correlation 
value. As a formula, they are image fi-1 (x y) of a front frame, and the image fi (x y) of the present frame. If it carries 
out, it will shift and will set in an amount xi and eta. min sigmasigma [fi-l(x-xi, y-eta)-fi (fx, y)] 2 - (4) 
or - min sigma sigma|fi-l (x-xi, y-eta)-fi (fx, y) | It becomes -(4)' and will ask for this. 

[0096] Although the continuous image of two frames is specifically compared, this comparison is performed shifting at 
a time 1 pixel of read-out locations of the image data which memory was made to memorize. It asks for the sum of the 
difference of each pixel of both, and memorizes to a field which is different whenever it shifts 1 pixel of the value. The 
sum of the difference of each pixel is bit. bit which compares and is different It carries out by counting a number. The 
comparison with degree same Rhine or subsequent ones is performed, the sum of the difference of each pixel in that 
case is added to the field to which the value of the 1st line is memorized, and this serves as a correlation value. 
[0097] Next, it progresses to step #510, it asks for the place where this correlation value became the smallest, and 
considers as the motion vector (the amount of motions) from the last time in that field. That is, the number of pixels 
shifted to the perpendicular horizontal direction at the time of a correlation value becoming min serves as the 
perpendicular horizontal amount of motions. In addition, a projection image may be made such to not a means but to a 
horizontal direction and a perpendicular direction, and the correlation value (movement magnitude of center-of-gravity 
location) lost-motion vector may be searched for. 

[0098] Next, it progresses to step #51 1, if a motion vector is larger than the specified quantity, it will progress to step 
#512, and it judges with there being a dynamic body photographic subject, and the amount of motion vectors is 
outputted. motion detection processing of drawing 4 of step #1 1 1 is completed now - things - ** 
[0099] Moreover, if a motion vector is smaller than the specified quantity at the above-mentioned step #5 1 1 , it will 
progress to step #513, and if it judges and turns on whether the switch SW2 turns on, the control mode of a camera will 
be automatically set as the Green mode also here, and it will progress to step #1 16 of drawing 4 . If not turned on, return 
and motion detection are repeated to 502. 

[0100] Thus, although it will be detected in sport mode whether it is a dynamic body rather than it recognizes what kind 
of thing it is, the detection algorithm is performed by changing a recognition parameter. 

[0101] (The 2nd gestalt of operation) Next, the 2nd gestalt of operation of this invention is explained using the flow 
chart of drawing 12 . In addition, let the circuitry of a single-lens reflex camera etc. be the same thing as the 1st gestalt 
of the above-mentioned implementation. 

[0102] With the 1st gestalt of the above-mentioned implementation, although photographic subject recognition 
processing was performed in all photography modes, there is a difficult thing in the arithmetic proficiency to which 
CPU which may be carried in a camera was restricted. Then, in the 2nd gestalt of this operation, photographic subject 
recognition processing is performed only in the photography mode in which it is thought that the person who is the 
subject of general photography is photoed. 

[0103] In drawing 12 , the photography mode dial 43 will be removed from LOCK BOJISHON in step #601, which 
photography mode of image zone 43a will be set up, a power source will be supplied, and a camera will be in a 
photography preparatory state. Next, if it detects and turns on whether the switch SW1 switch on by the first stroke of 
release ** 41 turns on in step #602, it will progress to step #603, and if it is OFF, detection of step #602 will be 

repeated. . . 

[0104] Step # If it progresses to 603, the self-timer setting button 44 is pushed and it judges whether it is set up whether 
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it is set as self-timer mode, and if it is in self-timer mode, it will progress to step #609 and the photographic subject 
recognition circuit 115 will perform face recognition processing here. That is, the photographic subject recognition 
circuit 1 15 performs face recognition processing from the captured photographic subject image, and judges the 
magnitude of the face of a photographic subject image, and a number while it incorporates a photographic subject image 
one by one by the predetermined frame rate by the area sensor 13. In case it is self-timer photography, while this is the 
same as the time of the portrait mode of the 1st gestalt of the above-mentioned implementation being set up, and 
performing face recognition processing compulsorily from it being almost a person photograph and raising the function 
of self-timer photography, a photography person ! s operability is made simple. 

[0105] or [ moreover, / that the photography mode which progressed to step #604 and was set up if not set up is what ] - 
- reading - a portrait mode (#605), scenery mode (#606), close-up photography mode (#607), and sport mode (#608) - 
it progresses to that either. 

[0106] When it is a portrait mode, it progresses to step #609 through step #605, and the same actuation as the 1st gestalt 
of the above-mentioned implementation is performed. Moreover, if it is in scenery mode, close-up photography mode, 
and sport mode, a well-known photography program will be set up by step #61 1 -#61 3 through step #606, #607, and 
#608. 

[01 07] For example, if it is in scenery mode, a scenery mode program which is called the program, "the AF mode = 
single shot AF" and "feed mode =1 *♦****", and "a photometry mode = average photometry" which change by the ratio 
of "Tv:Av=l :2" from the point of the " AE program = disconnection f number" and a " 1 -/focal distance" will be set up 
by step #611. 

[0108] If it is in close-up photography mode, a close-up photography mode program, such as "a drawing priority 
program with deeper AE program = depth of field", the "AF mode = single shot AF", "feed mode =1 *****♦", and "a 
photometry mode = partial photometry", will be set up by step #612. Moreover, if it is in sport mode, a sport mode 
program, such as "a shutter speed preferential exposure program set to the side at the time of a high-speed side shutter 
second", the "AF mode = servo AF", a "feed mode = seriography", and "a photometry mode = center-section important 
photometry", will be set up by step #613. 

[0109] If set up as mentioned above, next it will progress to step #614 and following step #614-#625 will be performed, 
but since it is the same as that of step #1 16-#127 of drawing 4 in the 1st gestalt of the above-mentioned implementation 
about these, explanation is omitted. 

[0110] Thus, although exertion can do effectiveness of photographic subject ********** i n no photography scenes 
while the loads of CPU to carry decrease in number and being able to carry photographic subject recognition in a 
camera more easily since it was made make it function only when the photography mode it can be assumed that 
photographic subject recognition processing is limited only to face recognition, and photos a person scene was chosen, 
the result go in satisfaction on many photography scenes can be pulling out. 

[01 1 1] In addition, the 2nd gestalt of this operation may be constituted so that face recognition processing may be 
performed also not only in self mode but in well-known remote control photography mode. Moreover, when not only 
photography modes, such as scenery mode, but AF mode is set as servo mode or feed mode is set as seriography mode, 
the 2nd gestalt of this operation may be constituted so that photographic subject recognition processing may not be 
performed. 

[01 12] According to each gestalt of the above operation, it responds to whether which photography mode in a portrait 
mode, scenery mode, close-up photography mode, or sport mode is set up. By that he is trying to change the recognition 
algorithm in the photographic subject recognition circuit 1 1 5 or the photographic subject image motion vector detector 
1 16 (step #108-#1 1 1 of drawing 4 , step #609 of drawing 12 ) It will be able to become easy and recognition precision 
and recognition speed can be raised, and by this, loading of the recognition means to a camera can make still more 
advanced camera control able to perform, and can offer the good camera of operability. 

[01 13] Moreover, a photographic subject can be made to recognize with a sufficient precision according to photography 
mode, without complicating a recognition algorithm, since the parameter (refer to drawing 7 ) which constitutes the 
recognition algorithm in the photographic subject recognition circuit 1 15 or the photographic subject image motion 
vector detector 1 16 is changed according to the set-up photography mode. 

[0114] Moreover, since he is trying to forbid actuation of said face recognition algorithm when self mode and 
photography modes other than a portrait mode are set up, loading of the recognition means to a camera is enabled more 
easily, and by this, a photography person can concentrate on composition picking of a shutter chance or a screen, and 
can take a better photograph. 

[01 15] (Correspondence of the gestalt of invention and operation) In each gestalt of the above-mentioned 
implementation, the mode dial 43 and the self-timer setting button 44 are equivalent to the photography mode setting 
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means of this invention, the photographic subject recognition circuit 1 15 and the photographic subject image motion 
vector detector 1 16 are equivalent to the photographic subject recognition means of this invention, and CPU 101 
(recognition information processing section 101a) is equivalent to the control means of this invention. 
[01 16] In addition, if this invention is the configuration that the function which it is not limited to the configuration of 
the gestalt of these operations, and was shown by the claim, or the function which the gestalt of operation has can be 
attained, it cannot be overemphasized that you may be what kind of thing. 

[01 17] Moreover, this invention is applicable also to the image pick-up equipment of various gestalten, such as a video 
camera and an electronic "still" camera, although the example applied to the single-lens reflex camera is described. 
[0118] 

[Effect of the Invention] As explained above, according to invention according to claim 1, they are easy, then the thing 
which the recognition precision and recognition speed of photographic subject information are raised, and can both offer 
the good camera with photographic subject recognizing ability of operability about carrying a photographic subject 
recognition means in a camera. 

[01 19] Moreover, according to invention according to claim 2, the camera with photographic subject recognizing ability 
which can recognize photographic subject information with a sufficient precision according to photography mode can be 
offered, without complicating the recognition algorithm of photographic subject information. 
[0120] Moreover, according to invention according to claim 5, the load for recognition of photographic subject 
information is mitigated, and the camera with photographic subject recognizing ability which can make it easier to carry 
a photographic subject recognition means in a camera can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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AI4 1 hn-?TONU ffll*. AF&tf#f| 

w^mm—ix-h h imffimmifc z wm $ * * 

074 -yf\ SW2liU'J-XfiI4 l^I17.hO-7 
•CON-tS^^7<^UU-X7-< -yf-TfeS. SW-DIAL 

pui o ito*fi$*ii>. 

[0024] LCDiBi&lsl&l 07tt, LCD m&m. 

tag) zmim®z^hfcfr<r>&%icofttf(.£ oisi>t^) 

X\ CPU 1 0 l^^)A#iCftV\ v-V>y^ 

D4 2^0^L$T^7 y^*rt^*fflLC DtC^$ 
^-y^SI«l[Hl»l 08ti. jWt* k3tliSr^ 
ff ^-V -y ^ V^* y h M g-lk@&&7&f %it& 
i/v >y f-iy*v MVI g-2$r$ijffll iSM^Wcfilf^ 
S5rE^-iirS. ^-9mwm\ 0 9Ji. 7^;UAo 

-v -y ^ 4 <7M-v-^£ff d M 2 mmttz^ i 

(7)-cj>i. . ±ie^vA- «y twmvb 1 0 8 1 

HIS&l 0 9l;i-5T— St^^^WW'U-Xv'— T-^T. 
[0025] ^^lti-by-9-1 6{i. *><7<?>^^iltC 

j=4ftaKtaj*u» ^h-^aiisissi i uiznnmi 

^la^tsKStC^AtTSHHffWmBl 0 1 alC^ 
* . t tc#a^i«E0» 1 1 0 CJM 0 . 

nUEEIKl 1 0J4SHRfc**itoWEfifc:*a^4^ 
?hl> yX<7)WMS.t:Wiii IX C P U 1 0 1 (ciMfrt 

h. citi?rS{fccpuioi{±, fr^iat^yx 
iH«PI!l»i0 4(cMfliflm^O. ^7huyXiBiS$| 
S 3 8 Sr^- UT^^iEffl 1^>-X 1 b SrSflSP iX^Mix 

I 0 0 2 6 ] UtHJ«rt>*» 0^-<-f*fc*fcE 
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®l*:cpu i o inpmxtimzti&tmfflwmu 

i o i a'\(?mmiz'o^xmwtz>. 

i o o 2 7 j t-r . itf^^^ajiHiK i i i 

wyXrtfcl&tt£l^ttifE&ftaJS13 6, 

1 0 0 2 8 3 xy r-fe^i 3(2, infe^frtfoSfpg 

ifc^-xyr-fe^T'&O, ^sooccd^c-m 
os-ty^fr ±y*mmmi 1 3fct&*Dtf> 
|gi!rt-j£T-SiJffll$itTV^. -ty^mmm^l l 3£A 

/d£3*s*u igf^fSMsiffi 0 1 afcTaswEt 

h^ajBffii 1 eicwm^t-rsM 
&T-?tixmzti&. immmmi 1 

? h/MftttlUBl 1 6lz\i. Blr5&7>i$ISil£fH£®<£ 

[0029] mzmmmm 1 1 5 mum 

mtx-btu&mx d^mM^-yx-hi^^mi-h 
he>x\ mmii&&<o7fr3oxw£X'§m?&. » 

[00303 JJLhcOJ: dfc, JchHUUBIRl 11, vy 

x&mmm&i 12, «9MiwgKi 1 5. 
? wnaajmssi 1 1 0 1 

*U BWWMSIMl 0 1 a£. #*5.Wlti?f8, 

x*>«uffl®iiB«. tp?#rawiHi. ttifimi, 

[00313 11 immmm&^v Yzw&m 
mmmx'b 0 , m&mffiwsm 1 0 1 at£» 
mzmftztim^ftmzwmmt ix? ovj»<f> 
wm&mizm&t&^nx'hh. tot&zcows* 

IE«ttri6WR4»-f. EEPROM s 777^t'J5: 
4ffl5iHW*c^tU^ MO, DVD-ROM & i: ?)3fcf B!§#8 

[00323 JJ5^J: dlcffi&Sii^-IIl^ 

[ 0 0 3 3 3 H4Ji. ummzmh-^uy^^y 

<DmmtTt:9rrt7ti-^-hX'i>h. 
[00343 ^T77# 1 0 Sf0*-F 
M 7)V4 3#LOC K#isi/3yfrW\-ZtlXJ*- 



m*mzti. txyiiimmffivmtKi. x 

T-yX#10 2t3T. l<V-Xm4l<7)m-Xhv-? 
X'ONi-ZXJ «yf-SWl#ONlT^&a>£&{i}U 
ONL-CVtfltf*T-yT#l 03^it*, OFFT**l 
tfXT-y7'#10 2^)ttaj*ll*)iSr. Xr-yX#10 

sK-M"f ht-HT'AfUf^x-yX#l 
0 4^V aftt-HTftfltfX-rvXft 1 0 5"V 
*-h*T'*>;h.tfJ*T-yX#l 0 6^. XiK-'y^-Ht 

[00353 if-hMM- HTJMUf , X-f y X# 
104^t , r^T>yX#108tCjl^. 
ttBttBIKl 1 5jWraH»8B*fT$. o£ 0. fc^tt 
SHEIK 1 1 5tt, xyr-tyiM 3teJ:D*5fMRfc 

#-t*M Ft- FT 

f^ri.. mzxrv7#i i2<\m*-. cpuioi 
tezmmzm&mmssmsi 1 1 5 j ofM^ 

9«1 0 1 afcJROa*. «as«BI»fc:«fC*W»9 
ftfc&ofc A E X 0X7 AtliaT'^ A E tm*A FIW^ 

[00 36 3 i<OiiJffll|*l§^-0!lt:. l25H*-r. 

fc. 0 5 «o^ps a m2is Limn®. , «^i«m«<o 

[ 0 0 3 7 3 t-f , ■<»«36f t -A'C**O«lfH«0*# $ 
*«BI€W*>SJ:0t**v^§fc:tt. AE (gftStti 
MM) !45l€P>X^||ftF^^N'-^SSPfc^i^lB 

b d i d W8* i k SrftjfeC#i. S 51*1^ ^X 

*«a»usfc*i t mn-uiz Irtish* <mm 

R0at»Xn^5Al:LTl>*. AF (^-b7 

[00383 mm)±% $ M5f3t<5*# $ i 0 
v^tcli, AEJi. ^#i^yX^iJcFNo (F-fy^' 
-) gyfcToX^AkU AFJi. Mffl«»*3&»T-# 

[ 0 0 3 9 3 -AnH&te \ ^iZti V^Ttrtl 

[ o o 4 o 3 mz. mm.tfzj^frti^Atx'X'bti 
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<2\ WEAEIi. «r^i5«rffl«^**fcliW**< 

#ak t-y h*^ a mmx^imm^-mm^x 

n??J»b?2>. tti. AFJ4, iS^fcjMKttLT 

«9*R£U ^S^ffiSftOTo^AfcUCfc 

[ 0 0 4 1 ] iWC. HrtRtfHAJat, frv* WRJ&T 
*fttf»9**SfcttH*fr<* AE(4, £9€=F8 
SrSPi: tT3S(UftB0ifc:«tT«9atrR9ft*AEr 
o^?Afcl/CV>*. AF(4. #-f"CTOHW&tf>ffi 
see y F a 4 a £ u vx^iBirr stfi ifc^-f 
4. £*t»is A^ tct^T e f F a 05 Zimiz 

*MuSte*4«4f»9atrJ:dfcU-C^ft. V*W>*£ 

wattage- wzmfetz i>nx'hz>. 

[00423 ZCOXolZ. %&<7)li*yX'$>tUfX-h 
WH-HtJUtt, AE(4Bi§JfeFNoT'<7>&9fg 

JJW> 4 o fc A*«»fc*J V V V VJ> ft^tftfl 
[0043] H4fcR9. J2Utf>43fc:l/CsK-FW 

[00 44 3 ttes MM^-VX'h^tim^ii^T^r 
#10 5^tTXr-yT#l 0 9fci», ^.T-Cfcitt 
^#igt$lElS& 1 1 StfS'-fBWSIfcfrS. o£9, 
WM-frVmmi 1 '514, x'JT-by^l 3£4 9** 
#«il5f5e^)7l/-AI^-hT«BWR9at»i:i:t>fc. 
BX9ji^*«¥f*:ffl«*^^->I2i^S5rfi : <'\ »? 

totfzai. a KWMis-yx'bhfrZumth . 

IS, JR*t-HT*4ii:3&»6aE5fW8aBraU4^J: 
3 «r**T* 4 *>£I2t§rt i> OtzM Uz T)l>d V XhX' 

IZXt .y7*# 1 1 3^«», CPU 1 0 UtZO&m 

mm^wimm 1154 QisKmiiiffiaffi 1 0 1 a 

fcW9&», i^yBillS*(cjGt"C<-»^-yic*o 
fcAEMIK»AFIMW)W1IPWBfcov^r*Jfe^4 . 
[00453 fflxtf. mSJJLhOPS* L#>£*|tf)fS$ 
Mtfitf, £*Ui*^**'C*4fcBli3*iT<*0> 

x\ »^>ws«^Ais^tt^£*BLT^ 

KUflllE*3r-^-«fc»tt4 (HitfO. 3-0.5 &7 



57) WfPtff^ . ffiffi±gR^m^tl±^®m5r 

hmtmw&tix<hox\ *ti£tt%?&mm® 

^frdiafc"**. AFfcfcWCtes m5£tf>8Efit4 9L 

[00463 a flaw);** 5-e**ura** 
. 4 9 -aa* y^mm&mtx-t & 

[00473 ^t-h"C*o^^(4^r>y7* 
#106**rLTXf «yr#l lOtCjt*. ;£T't4& 
^tti2tai38&l 1 5jWWtB»»*&ff 3 . o4 9. tt 
9f443m§lff 1 1 Sttx'JTHrvm 3K4 9tt?frft 
*mSW71^-Al^-b"C1t<WR9atti:kfcfc. IK 9 

*»T±«»*I: ******* S i: . 
£ *>R, FT* 4 £ t A>«¥*I2i«{4!fe 

til. %«c|2^to^T(4M4f^t-&. mzZrv 

7-#ii4^jt^ cpuioiitzcv&gkzmdm- 
mmm 1 1 s immmmm 1 o 1 a5:K9ii 

**BWI*fc«t'C*^-yfc:Jb->fcAE»|fP 
^>a ?M&mW&£.-o^Xto5£f* . 
[00481 «itf % Bffirttcfc v ^xm%£Lt<7)MftZ 
Lft**ft«««a& t *9, *o*fr*36WsaaxA** 

3Srman2 / 3 n-jfc t z ii-ccey h*«-&a 4 a & 

tiauzisyxiMrtitiiztt. *wsw^A*$ 
i:^tT#^Ms^^W4, jtffS^Sfct^h^a 

fig(c^i/X$:ig|H-|»4atct4. CitH4, 

nimmth&nmx 9 1 a# < =5ri> t^mzvy v * 

it&XoZZb \iwmv>1tktf *)bLX$>$<om% 
X-tc^i$&W^ZblzZ:&i><7)X'b&. 
[00493 Z<r>£ a 1«3|W)*P< JTWllfflPPE 

tz& 9 fiBt A E it* ttf r=fir*^ fctf , ±ieo4 

a \zmm&m%.b ^hmmz^b^x . x*)-m 
* x jmmz&Mitx'* h i> <ox-$> h . 

[00 503 7.^-7*- YX'h->tZ%&HXT 
»//# 1 0 7^tT7>T>y7-# 1 1 1 £31*, 

^U)^^^ h;Maai[iis&i i bifiwzw.&<?)WzmM± 
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6lix'JT-fey-9- 1 3iz£ 9IS£*<a£J5r£?>7W-A 

h t* h £ a f*sa»aattts^«5!W5rT* 

iHKittStr*. &JC*^v7#l 1 5^jt*. CPU1 

o ut^mskiwmm^mmi 1 e ioisiHB 

6 fc^nt^ttilllSS 1 1 lfcT#*703^tfU;:4£>*S3E 

0 1 a OR 0 atr . J 0 . i21$ti!f&Byia5 1 0 1 
ateMe&^ttSJ^? WkiciifttiilHl8& 1 1 6 fcT» 

x-hh. zoLxmtit:$m#<?>m®iiitemzi&t 
xzcvis-yizfoifcAE mm>A f mfi&M&fi®£ 

oVvcfc5&*&. 

[0051] AEtt, #5**>»**W6&T 

flSiM-y^t-KfiftAEfc&D, A F(4, £(Cr 

7 £*tv\ **uc^*>*Teyh*aR 

txmmm^m o^^* , 

vvb«**jWt-K*llfr**J:3(cRJ&*-*. -ft 

LTJUfiLTV^ d v>d *>4>T*>6. 
[0052] .r<7)4 o ft$kCO*}* yX'htlMXHfi- 
V=t- KMHRLT t -y ^^t- 
fctftfgig^AETo^A 4 0 t>iU&v-<r -y ^^{0 
tc-fe-y h$ii>t:x^-y^^e-H@3feW^Siairoj7'5 

mz^hitx , x *)-m*x ?<Dmm®ffltx'Z & t> 
ot&s. 

[00 5 3] J3Lh^«fco^L-"C^T-y7-#l 1 2-# 1 

1 5««M^-Hfc«iELfcBWfi«Wlfc:J: OAE 
IH^AFI^H»^Covvtifcj£3;h.*fc s 

[00 54] ±IB^.r>yr#l 1 2~#1 1 5©Ufil 
a»#Hff 3*14 WiZXr -y 7"# 1 1 6(CJS», 

(Or-* 7*- #Xfi£Ha}f*>. *LT. JJB^-f-yX 

# 1 1 2~# 1 1 5Xi*£Wzmmiz®'oxm 

h. %LXs Xf77"#ll 7izm*-. CPU1 0 Hi 
UyXWWUR 1 0 4 fcHI#fci*-»T 7 *- t)AV>X 



1 a£i£r -f 7*-**»36fcT»fJgft£WWtt3 

^^v^SAF^-Kiig^-rs. fttcx-f-yXtt 
1 1 8fcT. l^Xfig&ailsl&l 1 21?hVyXm. 

mt ixtikjtm&ttmmftm&mzm&ts. 

Wzxtv?# 1 1 9 Kit*, C PU 1 0 1 iimisl8& 

i o 2 fcwttff zlx ±m/em<?M&zm 

ffi-fikfctfc. ±ie^T-yr# 1 1 2-# 1 1 5T» 
ffiE*3Wt4«*SW*fffc*. CPU10Hiiii$r 

©oat?. 

[0055] fttrXf-yXftl 2 0TJ4. CPU10 1 
14, .itfi&itJ-feyn 6£IH»L. ^i^liStHlffil 1 1 

izxm&j^mz%mtxfzftwim : t- mms 
m o i aciJKo&fro twsaw)JsMwcsa« 
8nfcflHWi^wmjEin»i i ofci&^ivtfc'K 

wm&znftzti. c p u i o i iiciitiR oat? . # 
tc^rvr#i2 cpu i o 114^7 bisyx 
igiftfi^ t k yxmwm i o 4 (ccmnHi^^ 

v7hP^Xigi6HS3 8Sr^UT^h.ffluEPyX 

[0056] »[CXf77# 1 2 2KT. ±iE*T »7 
# 1 1 9fcT»feilfc«3«ii:»fi$n3Wi»t--H* 

fflS: LC DIBiftlsIffi 1 0 D 4 2t:^ 

*t6. «K*r«y 7-#l 2 iie^T-yT*! 

1 2~#i i s-cBfcfcSJifcwartSte^Txhojtf 

Xr>y 7*#1 2 4IZXfimxbU#\ 5£XvTTv7 

[0057] <X<DXt >y7*# 1 2 1/ U-X$P4 

l<Om~^hn-^TON-tl>^^ .yf-SW2^0NL, 
TV^I»*^«iajt. OFFL-C^ni4X-ry7'#102 

Xr-yT# 1 2 6fc«*, 

*IWTt*. a*Wlc«4. 4"f C PU 1 0 1 {4*-^SiJ 
flIBIRl 0 9$r^LT^-^M2lwiimLT±i^-2 
&T>yX$^ l^yX$iJffll[Hl»l 0 3S:^LT^Oigi!J 
SS3 1*K»L, WJgWBBPaTROatf. <XtC ^ 
+ >y ^©JPIsISS 1 0 8 fcTJW&OS'* >y ^*W*T*^+ y 

<i®Tj)h.(4*5^*^^TL^B$^ 
T, xhD>KMMaRl 0 5^LTrtl®Xhn#l 5 

^;^i^^7)^05: : ^fv^. V-Xis-ryxtM 

T-th. 

[ 0 0 5 8 ] 4fc . m&y << )\sJ»<7>ti*7X'btUf. z 

o^+t;. xf77# i o 8-# 1 1 1 nwzmm 
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wit . ±ieAx >y7*# 1 1 2-# 1 1 snmmim 

&ig7 ^;l/A^<30EEPROM, ^^'y^a^^U'Sr 
ifO^NUft^tU^ MO, DVD-ROM %Zffifflm& 

^SW2*K)N L£E?££fE$$LTiJ^U B&OfE 
lit, 7 -f ;k&?3r < «tN8«*F T'&fttfiiiWOf B 

[0059] JJLhlttWUfc J: 3 fc. i<0H»«« 1 *>JB 

[0 0 6 0] 04 cD-Xr-y 7'# 1 0 8~#1 1 1 
1 lSrfflV^TP^-TS. 

[006 1106(4. #-hM Ft-FfcRJ&SflT 
o|> B$<D&¥ftI2ff&T;l':/ 'J XbX'hh s X-r -y 7# 1 
0 8 •Ctf)BIBW& ft 3 7 n— - h T'J> 6 . 

[0062] f-ts i: , w&mm® 

mi 1 5li^f77#201CTEEPROM10 1 b 
frhWm>W)V3 U XAtCffl ^M*<9> -9 

T^l>. &tCXT>y 7*# 2 0 2£ii*s ««I$iiT*f&£ 

rijSR^ttJiiHfcfcfTS . awe*?--? r# 2 o 3 izm 
&*. ftiztxycogmzx-ix. mummmBx- 

[0063] mzXT -y 7# 2 0 4 tCit^, ±f£*T v 
T# 2 0 3T'RS^$^^^^-9-^ffll#«^ff o 

V 2 fiJ-fi«I.J+fi.|.J+fi.JM 

U f i;i tifij mrvvTv (2&$t#) 
[0067] £ftSr«*ffm«*-i:BI8*>J: 3 

mm8wmz*t&t Ltzmmrv^ry^mn-th 

Mf *ff*BS£x -y L-T 2 ffi-fff 6 . £ <0«k o 

tz. 2mmin^x^y^^mta-ttt^ta^^ 

X «y S^CfcX -y ^*«KfcWI*il-f b < . X >y S^ft 



t. WZ*?v7$ 2 0 5 #7*n -y ^SJgtf 

x\ tt$m$M&n7v -v ?mik$mmn%.mw& 
-rs^n«y 9W&k*ni&a8tj&)*iwam*fi$iR 
mtixntzm.*z. A<oa*>SMHi«fcffi 

mmwtrzmx\ m^mmit^m< ix 

Hi. i^ra€(4A5^-^i:t-CEEPROM10 1 
b (c£H3 ftt 0 . ±I5Xt -y 7# 2 0 1 (3 *5V vCR 

[0064] iK^Xr -y 7*# 2 0 6 ^JIA, Hfglifcff 
o^<x'JT-fey9-l 3(c#S»)^5rtTi3-fr. 

fif i m<vmmma&?&&ft o.ztx. k<f>* 
&mm<oR, g, B^ffi*^BBg, feft, ^jg, fejg, 
(4. &nxT->7X'm&mmw^*<&£fflX'<7m 

®&$:'$ibZ>mz%& . iXtc^r 2 0 8(cjl^. 

v vuimmmtfm&x-b * t w« u m6««*»ai 

SflTfe 1 ? , «i»a*fe^-l 0T7 U «y;$-£ft*n 
[0065] W:Xf -y7# 209 EfefcflJS 

v^wiaayi**f-. x^^m^t Lx\mnfr<n 
zmtfhhtf. z z x-ii 2 m&Hz&3< xmvn o . 
2^mnm^m±x'2<mmzmt. itmmzT 

sZ(D£olz&Ztii>. 
[0066] 
+fi.j-i-4*fi.j • • • • (1) 

[0068] mzzr >y 7*# 2 1 0 tJi*. ITC'&St!)* 

iiGb-ti. t-r. *zzksmkMwe>itm<?>m%z> 
mi^mn^m^yr^-v^m-h. a^A#§ 
^Lt^kixiimm^x-mx'bht^tmir) . a 
m*t«m-nx'bhk%btihw& wtif-kMtmm 
coi/2um (D±£ZkLxt3<. z-ixh^yyv 

ztvfctttov. m&omcow&kW'yi-yf&zi.tf 
&fcMzryri'-h<Q&%i>$mm(?)mzfittx^ 

S. $ t,lZ~?-v1-y7'$mZffllX±IlXT -y r# 2 o 
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9 -C1# £>il£Mgffli<7)X -y v'B® fc $T V 7U- V t <F> 
JJ R (f-t ) 2 dxdy 

[00693 mzXTv7# 2 1 1 Kit*. gJULfcZ 

- bxtwitizmmt: mmm-bz t wizlxzt v 

7#2 12£iltf. ZIX. ZV>Ztv7#212X' 

(a. mfmbvmztitmm&<v&t*zzz*#>xz 

tltriiillL. H4?)*T>y7#l 0 8coM2WI#i& 

[0070] 4fc. ±Ex-f-y r#2 1 
n5SWW-5t^l^f77#2 1 3tJt^. 4- 

&x'fi^x$izmm&7>mL*pmth. n%<^mm.x 
o^tm^r-yT#2 1 4Cit*. umrmvx 

«OlR««H£ffi(f4. Mfe1#f£l?>4i££tf6. x-y 

•5. 

[0071] 4fc, *T>y7# 2 1 3fcTBHaffl£Elft 
OiB8li*ltff UTV^fc«*li, *5fr(C#-hW h 
F i: LX^ZhL\WZWX'\*%fr~>tzbWfe.L 

x. xxyntim^-vzrv-y^-wzmmzWL 
feix. i4mf7r#i 1 6izmts. rv-y*- 

m^bVp&'JW) r;M5#ff#*-Fj T\ 02tf> 
4 3bfcS§ft4»i«-FfcHt^T*9, r<- 

yu-j-r-YX-hh. 

[00723 zcomfttf*?- h-t& t . wratHis 

Kl 1 5te*T>y7#30 1 tTEEPROMl 0 1 b 

frh s s- yimr ivi y xa v - * * 

[ (fi.3-fi.l.d*l> 2 + <*i. 

&^xi>M%%i>e>x'b&. ttx* zcomam^m 

mx 0 Wtff tt£H££x >y IX 2 ffl-fk 

-r*. ssfflt ixmEuitmmMzL. 

[0076] #C:*T-y7# 3 1 Ofcji*. is-y*U 



(2) 

4. ffatlsil:<c:coi2iS7;^'JXA(cfflv^ 

y^-ry-tCOWCtt, 4i:tf>T07l::jnLT^I>. & 
(cxr -yX# 3 0 2 Kit*. *^iag"CfS£"$-&S3B0> 
*JSHfcfcfr5. *LT. a^fvr#3 0 3i:T. is 

[0073] iWCXx -y 7# 3 0 4 xlS*T -y 

7 # 3 0 3 XWifeZtltimi&cO-b 
txr)*> . gHHMLttT* fc*>fc7o >y ^ JWtCK^ffl 
■f. ^Wf -y 7# 3 0 5 fcT „ =S-7n -y ? tf>»Jg# 

306T'li, S/-yi2f$£ff3^<x>J7-feyin3lC 
tOUE^a^a. -eLT, <XOXr-y7#3 0 7H7. 

mfrL>w&, m, mm. fes. fentv^^-fe^^ 

ft***)!.. ii-C«AI)WISfitt, »:^T-y7T'S 
4. &CX-f -y7#3 0 8(;:it*. itl^cofeco^mi; 

[00 74] «(CX^«y7#3 0 9fca», S^fei:!'] 

ssii^B^isi: ^mmmi^hmmzn lx 
x >y iwwm&nt. x 7 ^a»oai: lt[4«o*» 
mmifihhi)\ ^x'\mm>mL^mmLx^v : J 

[0075] 

♦ i — f i+ 1 j ) 2 ] 1/2 • • • ■ (3) 
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[0077] mzA7-vr# 3 1 1 Kin*. tttilSJlfc 
fcfflEl/tXr'yX* 3 1 2Wttr. 

•yr#3 1 s^HWfcwesnfcuiw <££ 

1 0 9 ^-i^MWMfcWKT"*- £ -I t %h . 

[ 0 0 7 8 ] ifc, ±!fi*r «y X# 3 1 1 X'MMis-y 

kflje«ii*iWW t! 6r3&»-9fc*&»i^"fy7 , #3 l 3tc 

♦iTff-jTSfc^-yBWoisiRtwjeL. m 
jgcom&j: o^wtfttf*?- 7r# 3 1 4icit^. en 

•f&&i:£ftv\ -XT-yX#3 0 2tit^ ffi^^BNI 
y\*?;<-;?r^->121$MJI&l?gft? . 
[ 0 0 7 9 ] 2 fc> ±E^f-yr# 3 1 3fcT«CJ5fS 
|I|$<o^-yf^£liftLTV^%£{;L #?ftfcB» 

[0 0 80 3 **J^^B»T^UX 

-MiffisfrossiBT/i^ y x^c:*f L-csasr^^ y x 

A * t> <7) £ is - ^tfcifi fcU. § *> 1 V CD L 

ssjaa £ft 3 x o iz Lximnm&zmibx v >*> . 

[0081] ^fe^l^ttai^^i: LT s mJ^j£^ 
(Region Growing) £ftd fcT'*>£l<\ £*Ui/Jv&V*il 

tfflte LT A**4 IrZ o L=5r 

^^jas^^Ojg-rt^T'. -mtwRmtixit 
mm%$x'<7)&m<?>T-mm. m.n^mm.^rt 

t LT*>& 0 cotfii: X I 1 o . 
[00 82] 01 OJi, S9*-K(cR£3*VCH4i* 

cotjPf«sf2^T^^yxAT'j>4. ia4oxr^r#i 
i ox-(m#mmzno7v-+ j r-hx'bh. 
[00 83] znmmw-v-tt. mfwmmfo 

1 1 5li*r'yX#4 0 1KTEEPROMj^fefl^ 

isr^d-yxAicfflv^i.^-s^'^^-^^SE^^, * 
W*<r>x : tV<rffl%.<nT\ t \'^zmtoth. mzxfv 
7-#4 o 2tcii*. *&g$g?»f h%&covmnkt: 

ftd. W>X'*Tv7#4 0 3lZX, is-VW&i'iiO 
«9*tt«HM>*awc»4 fecDj^i /Cre£>4rt ? ®ffi 



7 OM^fctMOfiUttttftffttJ: LTfil£t4 «k a 

tz/*7*-f*mg.ix^z,. 

[00841 »:^T'yr#4 0 4 IzM*.. iflXx-y 
X# 4 0 3 -O&^Siifc^igO-fe y-t^^fil^mSrff^ 

tiwh. mmmmx'tbibtiyv-y^mx'm^tii 

t. *IX. &cD*T-yX#4 0 5fc-C, &Xo-y:?c9 

ft a *^i*i{i»s&Jtiw«. fc fit m&x-b tzt \m 
t ^ b'%^m*t>mm it: tw* 4 . 

[00851 ftfc^T «yX#4 0 6 Mi2^2r 
ft ^/<.<xy-fe>"!fl 3lzwmftZ?ibit. MMcBtt 
Srft 3 IW«ol^ftS««aE»ii*fT 3 . * l/t . aw> 
^T-yX#4 0 7{ZT. ^S,^il^x'JT-«ry9-l 3 

iSfi(i»:co^T -y XTHfeflW*** l«-r / « fe^t:'<0 
Mi^ftSW^o. iWCX-f -yT# 3 0 8fcii 

SSiOfe^efflrtH A -o X t ORifeSr -eiiW*^ 
[0086] KCXf >y X# 4 0 9 tjt*. ISfefc 

v-sftiwrnzmttf. zzx'iiis~>vmco±3ix-T 

•yX#3 0 9 kftKuA-V^mtm^h. Zl 

•y >-*bs k lt 2 . mm t ix ^iat4±E^ 

f77# 3 0 9£JtlSLT#otf>cmS£U 2»4€ftU 
[0087] ^tCXr >y X# 4 1 0 icil*. Mc^!2^ 

■rs^i^fiaijiaa^fto. i^T'{4xx-yx#3iot 

g»T«i6^)fHl«B*J6 (Region Growing) Srffoii: 
[0088] &fc*x>yT#4 1 1 Hjt^. SHi^itTt 

miwh h & iibfeihx ^tzmm -cmnsfc 

^^^J>4i:f(I«UTXx«yr#4 1 2tiitf. * 
UT. :mf-/7#4 1 2T{i. ^^^fcfJS? 

x^h^x^jmmm io 3*^*^<s« 

S^tBLaj^-ri). C:ii-C04cOXr>yX#l 10 
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[00891 ttz. _tfe*r«yr#4 1 1 x^mnma 

o0fU9Wt*U;f7.T-y7-#4 1 4fcJft»» §2187 

MLtSaB*ft*^*trV\ Xr-y7'#4 0 2tJt*« fr 
[ 0 0 9 0 ] 4fc . ±IBXr -y r# 4 1 3 (rCKfcJWfc 

IS^LT. I4mf7r# 1 1 6£tttt. 

[0091] znxoiz. m^-yatmrfrivx 
mx^hx^zmtix^h. 

[0 0 9 2] 01 ltt. FfcWESfW 
#1 1 lT«W5*^»*«ilfi*1T^7n-f-ip-bT 

[00933 vl^Slff* 1 ^^- h-f * . tJPWttMMi! 
StU 1 5liX^*r#5 01lCTEEPROMa»&»* 

^ttjr;i-^ y x«k tew i^ss"?.* - ? £gi*s*, 

&<7)Xf-«y7 , #5 0 2trt, jUBure-cffet-tsSBRw 
fi]J»it£fB. &£XT-y7#5 0 3t;:ii^ ^-yf2 

min ZZ [fi-x (x-f . y-J?) 

XJi 

min ZZ I fi-x (x-f „ y~v) 
[0096] 3fflW6 2 7 iV-AOB<ft£ 

YcMthbvxbhw. znimtwnztmztt 

B&r-:?oSE*asL{iES:-B^o-f 4> L=firt*4)ff 
d. M=gtf>#B3&tf>iltf>ft£#^ *o<I£lBS-f*> 
TOfcJ»4«*fcE1tl''t^<. £BSoii<7)fltebi 
t it©SrffV\ g&6bit <0&£&i.l>*T'fr3. #7 

[0097] mz*T 7r# 5 1 0£ii*, Cl^ffiKil 

temfetfM'nz%-?fcfecommAi s ?-iiftizi' t> t^s^ 



[00 94] &K7T>y X#5 0 4£ii*. 

W> 3 7^3* U XAlix 'J T-fe ^-9- 1 3 flflHUHHRfctr 

r-yT#5 0 5CJt^. K»a*nfcxUT-b>^-l 3 
G, B Ottt* 1 i:LTG& 

vITfc±ie^T'/7 , # 3 0 9 fcH t< oy?-'y^43KSr 

[0095] mz*T -y r# 5 o 6 tan*. «as$*ifc 

vvex^yT#5 0 7fc"C. »7V-A^)B«l*»tBt 
Mrd. ^<Xr>y7-#5 0 8-Cii, ±ie^r-y7#5 

o 5tmx ommm^mt ixnG&swtem 
v^TBBtwu-cxvs^waHiiw-. w^f77 

#509 Kit*. W7 lV-A<7)X >y S^mfr^C% U *»^> 
R»lBL'C^B«)7U'-A«)B»i:«WH*ift*U. * 

coftwmiz&^xm®?)®* n\x&tL 

TJil?7W-AWBflRfi-i(x,y) . S7lV-AWBtfefi 
(x,y) i:-ri»fc^^>Lttf , 77tC±5V^T 
-fi (f x, y) ] ^ - (4) 

-f 4 (f x, y) I - (4) ' 

v\ 

[0098] ^tCXr 5 1 1 tJH^> i&^^i? h 
yp^^ti: 0 t^c# imt£*T v T# 5 1 2 Cil*. 

i^LTH4^XT-yr#i i xnmtmymtfWTt 

[0099] tit. ±11*7- y7# 5 1 1 X'm^f h 
jUm%M.£ 0 WU*7.t -y r# 5 1 3^J1^. 
X>f -y^SW2^0NLTV^*^^L. ONtT^ 

war c £ 1 1 * * 5 ^ifJiKi^- k * / y - h tei 

mm^zm&LX. H4«0XT-y7-#l 16^Jltf. ON 

L-cv^{mif5 0 2^o> mztk&z&r&t. 

[0100] H<DX o HTtifc'^J: o 
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[oioi] (%mm^2<r>mm.) mz. *%w>%m 
<vm2<?)Bmz^x . mi 207a-?-*- h^s^ 

[0102] ±is^Sfi^ 1 mmxit. t^x^mz 

zzx\ z<Dmfo<n&2<mm,zi5^x\t. hrw 

nz&^x<nm&to$ffism*fto i><oxt>&. 
[0103] hi 2wswc. xr^r^60nzx. 

JM** - T^4 3*<L OC K #5^5/ a y»hH% 
tlX4 A 3 atf>Mfl*>?)Sg^- F* 5 l£5g 

K^r-yT#6 0 2tZT. \sO-X&4 l<om-Ah 
u-?XON?&A4 •yf-SWltfONl/CH****** 
ait. ONLTV^Wf^rv7*#6 0 3'sat», OFF 

xhtuf^vr # 6 0 2<r)i<m*m mt. 

[0 1 04] Xrv7#(>0 3izmtSb. 

m^a4 4i)m^iix^)i7^^'?^- wzmzztix 

YXhty&xr- v x# 6 0 9 <^m*-. ; ir(i«5#B 
amft 1 1 5mm>mz'<T a. 02 tt?#Bii 

EJSS 1 1 5(4. xur-feym 3fcJ:9«^fMfe£JJr£ 
nyu-Jiis-hX'fmm&tstbtlz, 

$ . rnvm-tz . - wi. ±bs»*>* 1 <mm.<r>* 
9 a -?mnmimtA,zAtmnxb hm*t>mm 

t b i>£mmn»imt:i&mtzLtii>aX'*>h. 
[0 1 05] ttz. ®MZtlX\WrtU£Af»y?#6 

0 4^jt^. mzifctB%*-vt>mx'h&frmx-& 

tf-hW h*-F (#605) *\ JMt*-F 
(#6 06) *\ S»*-F (#607) *\ 

b* (#608) *>tf)Vvf itJ&HCittf . 
[0106] jK— hW h*-FT'fco£i§£J47>T-y 
7"#6 0 55r^LTXr'y7*#6 0 9Hjl^, UHIU6 

06. #607. #6 0 8S:^tTXr-y7-#6 1 1~ 
#61 3X&%wm?v?'7&ZI&£.t&. 
[0107] ®£*- FT'&ftJf. r AETO 

hA>4>, r Tv : Av= 1 : 2 j Oit^TSMttS 7* O 
^5A, r A Ft-K=7yy3 7hAFj, 
-F=1IW9j. r 383^-F=¥«fcj fcv^J 
3^®S*-Hro^5^S-Xx-yr#6 1 



[0108] *5*-F?*tof. rAE7-n^7A= 

mm&tfm><r)mm.Tu77j±s % r A F*- 

K=7y^ 3 -yhAFj . rtKH%— F- 1RUB0 j . 
rW^-F=S5#SJ#j t^o «k d&i£?*-FXn 

*- FT**itf, >y 7 h 

fc5/+y^-^e-H«fefiwairo^9^j . r af 

t-H7°D^5A$-Xr-y7*#6 1 3TW&t&, 

[0109] &±(o£ o kzm^ixh t % ajcxr y x 

#6 14fc*». WTO^T -yX#614~#625# 

zmztiitf. zii^z-o^xit±imm<omi<7)mm 
cijit5i4wf7r# i i 6~# i 2 7 tmmx-b 

[oiioi z<7)X a c w&to&mmiMmtzif 

[0111] ^rfc. •fe^7 J E-]<lclR^^jaw>U ; E3 

ym^-Fiz&^xhmmimzm-xoiz. z<d 
m&cr>w,2<mmm$.Lxh&\\ &fz. bm^-v 

mm*- H*ltt4< x AF*— F 
fcBk«$*Lfc9, *&^*-F3&^«aS»*-FCIft«$ 
^■^«Pi:*Bli«ffll*ll[S*v^j:dfcs d^ifi 

[0112] y±<mm<n&BBiz£ti\f. #-h w 

ht-F. Jftft*-F. «¥*-FiL<ti^-7* 
- FOHixcOJi^*- FjjflftgSii-C v»4*»fcJ5tT , 

s^ftig^iHiKi 1 5^*^«c^a#^^ hjv^ta^ 

1 1 6fc*J»t*«IT^UXA*S3l"tiJ:d{cL-c 
(04 ^f-y7# 1 0 8~#1 1 1. Bl 2<F>X 
T-y7# 6 0 9 ) <7)"C\ 5'^)Blt*R^WbWi 

i , -lilt* oTS^S^r^^ 7%\m'fr% 

®ft&<7)&^*xyzm&-$-hm<x%h. 
[o 1 1 3 1 a«es*ifcsa^-Ffc«tT. » 

^i*!21$Ia]Kl 1 5 <7WM&iMl 

(H7«JH) *S0EtT^4«)T, iggST/I^UXAfc 
1SaiC-tS»^ < , S^*- F fcJ6 tT»Jg^ < 

[0114] ttz. -fe/U7t-F^»!K-FW h*-F 

ia*i^s#*-F>^jg$*ifc$£Ki;L mmr 
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coils] (»wfcjwto«JDW)«i6) ±iensi^«- 

ffl4 4 W&mnim*:- KR«#«iCffl3 U «9# 
B»@R1 1 5fc«5fWMB*^ WKJiaJEWl 1 6 
*<*«W«W?*B»^afc«SU. C PU 1 0 1 (12 
f§£fPB*!yi$151 0 la) ^Xn**mmsMS-f- 

[0116] fr*i*»9Itt, £ii^0&Jfi^JBtf>«« 

[0117] zt:*%mt. -mu7**7izmiti 

%b'&n*<mi&<rMm:W£*tLxi>mmTZ *> h<r> 
x-bh. 

[0118] 

[ mm& ] &.±mm it. mm 1 watto 

#5Hc i*Uf . &3r#s2f$#8£# * 5 WWW-* £ t 
[0 1 1 9] «««2CIBtttf5»9ifc:J:*itf. » 

*-v£mixnm&<m*m<7>®m&ftozttf 
[o 1 20] m*«5fce«o«wfci*ur. a 

[0ffic9©#&fPJn 

[Hi 3 *mnmmmizm&W¥mm!&mzm 
tz** yizmm iK&rtgunimx'h & . 



[02] 01?);M7<O±ffi0T'&l> 

[03] 01<O#*7<omm®R^$J££*U:7a.y 

?0?&l> 

[04 3 0 1 <?>ii* 7 fctttvtfflWWML T'£* U:7 
[051 Hl«)*jC5tci3V>rillBaBS»fc:J:4*^9 

[06] 01<O*^7Cl3V^T^-hU'f h*-K"W> 
«¥ttB»tf>7 u-^-r- h X'h h . 

[07 ] 0 1 <0jM 5fc*JV^«9f*BWBfrCfflV>* 
TOW LfcHT** . 

[083 01^^7^tJV^8jfi^57*7^T>'COfi ; 

[09 3 01 4>;M ^fctHvCJftft*- HT««5ftB 
$<7)7n-f-+-hT&l>. 
[0103 01^^7C*3V^TS^ ; e-HT'c7)^ft 

[0113 0 1 <M] * 5 we XsK— *y H *C<9|£ 

[012 3 *5MBOH»«»2<0«»fc:*J»t**^5W 

[«F#<9SMI!3 

6 ao&iaajgg 
i o aa^-fe^ 

1 3 xUT-fey-t 

16 ^.Siai-feyif 

4 3 aw^-H^-v^ 

104 wm& 

101 CPU 

ioia imffimm® 

104 isy*M«p|g|R 
1 1 1 ^UMUlllK 

1 1 2 vyx&wfo\um 
1 1 5 ssmttpuiift 

1 1 6 tlfgtMWKiS*^ WMftffililR 
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U>X<£«UMlRtt0 | #118 



I gjjttjj I #120 

I Was "| #121 

T ' 
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I feottMpym 1 *307 
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r~xys x»aafflg 

SftEB 1*506 
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